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INTRODUCTION, 


HE Plough is an inſtrument of 

ſach importance in agriculture, 
that; in all ages, it has held the firſt 
place among the implements of that 
art; nor 1s there any nation men tioned 
in hiſtory, who have attempted to cul- 
tivate the ground without it, except · 
ing ſome Barbarians, deſtitute of every 
art and ſcience. And even theſe have 
uſed ſomething equivalent, ſome turn- 0 
ing up the ground with the horns 'of 
oxen „ and ſome with other things equal- | 
Iy unfit... Theſe rude and barbarous at- 
tempts | only ſhow the great uſefulneſs 
of che inſtrument. of which. 1 propoſe 


A : _ Though 


4 INTRODUCTION. 
Though many of the ancient nations 
underſtood agriculture very well, and 
had invented ploughs of different forms, 
all of them ſeem to be inferior to ſome 
of thoſe lately introduced among us. 
Although the ancients had made great 
progreſs in the arts of life, their know- 
led ge of mechanics was more imper- 
fe, and leſs diffuſed, than among us, 
and therefore their improvements will 
not bear a compariſon with thoſe whiclr 
have taken place within theſe two laſt 
centuries. T7 5 
Teh is ſomewhat Qrange, that, amid 
all the i improvements which have 6610 
made during this period, the plough 
ſhould have remained almoſt in the 


ſame ſtate, till within theſe laſt fifty 


years. The truth! is, that it has been 


neglected 


INTRODUCTION. wii 
neglected by thoſe perſons who have 
turned their attention to machines, as 
a rude tool, unworthy of their atten- 
tion. Such perſons imagined that any 
thing could do for the clumſy operation 
of turning up the ground, and that 
there could be no nicety in a work 
which was ſucceſsfully performed by 
the ignorant peaſants. Other perſons 
have imagined, that it is impoſſible to 
explain the principles by which the 
plough performs its work. I this be 
true, we muſt act at random in making 


this important inſtrument, without 


knowing whether we are right or 

wrong, except by the event; and if 
the plotigh ſhould not anſwer our pur- 
poſe, our attempts to amend it mult be 
without rule, and as liable to error' as 


before. : e 
OD Both 
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5 Both cheſe opinions are very errone- 
ous, and the maintaining them would 
be productive of very bad conſequen- 

ces, by checking the improvement of 
agriculture: For, although our know 
ledge of the nature of plants, and of 
the manner of promoting their growth, 
ſhould improve ever ſo much, and tha 
huſbandman ſhould know, that, if his 
ground were ſo and fo dreſſed, his. 
crops would be improved, yet, if the 
imperfection of the plough be ſo greas, 


that this drefling cannot be given with, 


out a very great expence, the knows: 
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| ledge of the huſbandman is rendered} | 
almoſt uſeleſs. 7 „„ 
The plough is ſo far from being a WT 
and deſpiſable tool, that 1 it is a machine. 
of Ver y ingenious contrivance, even in 


** 
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INTRO DUS TION. v 
the rudeſt form in which it ap ens int 


this country, Several circumſtances in 


the conſtruction, even of our oldeſt 


ploughs, are far from being obvious, and 


yet the neglect of them would have 
rendered the ploughs much leſs fit for 
their work. than they are. The circum- 
Rageckt upon which the ah of 


difficult to In 3 ; qd ie; re- 


quires both great ingenuity and great 


experience to determine that form of a 


plough which will enable it to perform 


its work in the beſt manner, and with 
1 the leaſt labour poſſible. - 80 that, whe- 


ther we conſider. the 1 importance of the 


Plough, or the great nicety of its con- 


ſtruction, it is a ſubject very fit for ex- 


erciſing the genius of the moſt eminent 


mechanics 


2 — hated 
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vi INTRODUCTION. 
mechanics and philoſophers in Europe, 
On the other hand, this is not a taſk 
which exceeds the powers of our un- 
derſtanding; and it is not impoſſible to 
explain the principles upon which the 
plough acts in performing its work; 
and, conſequently, to determine that 
form which ſhall do this in the beſt 
matiner. Let the huſbandmen once be 
agreed as to the ſtate in which the 
ground ſhould be left by the plongh. 
The taſk which! it is to perform is now 
a fixed thing, and there muſt be one 
manner of performing it, whick is bet; 
des than any other. Now, it is certain 
chat a plough may be made which ſhall 5 
perform a taſk in any manner what- _ 
1 and therefore 3 in this beſt man- | 


ner, 5 


It 
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It would be great preſumption in me, 
if I ſhould prete nd to give perfect in- 
ſtruction in a ſubject which I have ſaid 
is fit for exerciſing the greateſt genius. 
My ſituation in life has deprived me-of 
many advantages of theoretical learn- 
ing. 
But, on the other hand, it has given 
me a good deal of experience, both as 
a huſbandman, and an artificer. This 
advantage appears to me conſiderable, 
| and not very common, and has engaged | 
me to turn my attention to the improve- 
ment of the plough more than many o- 
thers of my profeſſion, Some of my 


views were much approved of by gen- 
tlemen of great judgement and experi- | 
| ence, which encouraged me to beſtow 
ſtill more attention _ the ſubject, 


and 
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| and to put immediately i in Practice e- 
very alteration which I thought would 
be an improvement. It is to ſuch en- 
couragements, and the , opportunities 
thereby given me for improving my 
ploughs, that I am indebted for che 
| good. character which they have given 
N me, both i in this neighbourhood and at 
[| 1 diſtance. f 
| The ſame gentlemen who have en 


couraged my attempts to improve the 


plough, have alſo flattered me with the 


F . hopes that I would do a ſervice 15 ſoci- 
ety, if I ſhould make public my notions 
upon this ſubject. have therefore ſet : 
them forth, ſuch as they are, with ſome 
degree of truſt that my ſentiments will 
be found pretty juſt, and with almoſt a 
certain confidence, that ploughs, made 


ac- 
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according to tlie directions which I have 


work in an — manner. If any 
perſon of {kill ſhall think it worth his 


while to correct any miſtakes into 


which I have fallen, he will deſerve 


well of the Public, and will have my 


particular thanks for the opportunity 


which he will thereby give me of im- 


| proving in my profeſſion. The chief 
merit which . 1 claim in the following 


ſheets! 18 em ee have given Arran, 


be enabled to make a plough. on .my 


principles, without being reduced to the 5 


neceſſity of copying, and that thoſe di- : 


rections are ſuch as will enable him to 


make a plough on any principles what- 


ever. All that is neceſſary to be known 
B 3 
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is the ſtate in which the ground is to be 

left by the plough. My directions en- 
able the workman to make a plough 


A 

95 

F 
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which ſhall leave it in that ſtate. So 
that, whether my principles are good 5 
voor, my directions for making a plough 
| loſe nothing of their value. 5 5 
I hope that a candid and good na- 
lj tured public wilt receive, with indul- 


gence, my endeayours to be uſeful, and 


|| will pardon thoſe defects which ariſe 
either from my gration, or from my 
want of talents. Tam too ſenſible of 
, the reſpect which is que to the Public, 


to be wanting in care and attention. 


a. Se 
8 


in general. 


from the general mals. This ſlice is 


| removed ſome inches to one ſide. It Is 


ſo turned, that it may expoſe a new 


ſurface to the air, and that what was 


formerly uppermoſt | may now be buri- 


ed. To the performance of theſe 


things, the conſtruction of che plough 
muſt be adapted, and the work muſt be 
performed with as little labour to the 
cattle, and to che ploughman, as poſe 


ſible ; ; and the ploughman muſt have i it 


in his power to vary at pleaſure the 


depth, wideth, and poſition of the fur- 


„ | : | row. 


of the Adio "a Plough 


N PE three things are per- 


formed. A flice of earth is cut off 
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12 Action 1 the ploug} in ita! 

row. The firſt of theſe actions is per- 
formed by the couker, the ſecond and 
third by the lock and mouldboard 
jointly. Theſe are to be conſidered | in 
order. 
of the Coulter. 
The coulter maſt be conſidered as a | 
cutting inſtrument, oppoſed. to great 
and various reſiſtances. I. muſt be 
ſharp, that it may cut the more eaſily, 
and ſtrong, chat! it may not be broken or 
bent. Theſe properties cannot be unit- 
ed, unleſs 3 it is thin and broad. The 7 

giving it great ſtrength, by means of 
great thickneſs, expoſes it to more re- | 
ſiſtance than i is neceſſary ; ; whereas, i in- 
creaſing the breadth of the coulter di- 7 
miniſhes the reſiſtance, by making it 3 


ſharper w ed; ge, 
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Of- the Coulter. | 1 
The dimenſions of the coulter may 
be as follows: An eighth of an inch 
thickneſs at the edge, and an inch thick 
at the back, for a three horſe plough, 
or ſeven-eighths for a two horſe plough. 
The web may be three inches broad at 
the broadeſt, and taper from a foot 
down all the way to che point. The 
thickneſs of the back may taper alſo. 
The length is about twenty inches. It 
may have a little rounding on the fur- 
row ſide, from the edge to the middle, 
and ſhould be flat on the land fide. © 


The operation of the coulter depends 


gr eatly upon its poſition. The plough 
may be conſidered as a ſort of wedge, 

employed to remove the earth both from 

the land ſide and from the bottom of 
the furrow. The land fide and bottom 


* . ! 1 11 


14 Of the Coulter. 
of the furrow, are, each of them, to be 
kept ſtraight. This circumſtance, as 
we ſhall ſee more fully afterwards, re- 
quire that the land fide and ſole of the 
plough be plane ſurfaces. The coul - 
cer therefore muſt be placed in the 
plane of the land ſide of the plough. 
By this means, the cut which it makes 
forms the land fide of the furrow, to 
which the plough is afterwards preſſed, 
by the reſiſtance acting upon the fur» 
row ſide of the ſock and mouldboard. 
5 For che ſame reaſon, it appears proper 

to me, that the land ſide of the coulter 

ſhould be in the plane of the land fide of 
the plough, and that its whole thickneſs. 
ſhould be on the Paris: ſide; When 
| the plane of the coulter has any other 
poſition, there will always be a force 


acting 
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acting on the plough, tendin g to 
change its direction. This muſt be op- 
poſed by the continual influence of the 
ploughman, or by the form of ſome o- 
ther part of the plough, which ſhall 
give it a contrary tendency. The firſt 
method is evidently 1 improper. The ſe- 
cond is no leſs ſo, becauſe, though 
theſe contrary tendencies. may balance 
each other, they both increaſe the la- 
bour of the cattle. It may be objefted 
to this reaſoning, that by making the 
land ſide of the coulter i in the ſame 

plane with the land ſide of the plough, 
Wor parallel to it, the coulter itſelf will 
be preſſed in towards the land, by the 
reſiſtance of its furrow ſide. This is 
true, but is, in general, compenſated 
by the firmneſs of the ground on the 
: al 


16 po the Coulter, \ 
land ſide: » When the edge of the cout: 
ter ſtrikes a ſtorie directly, the ſtone, ak 
though driven ſtraight forward, moves 

to the furrow ſide; where it is leaſt re- 
liſted; But if the coulter has its edge 

exattly i in the middle of 1 its thickneſs; 
and ſtr ikes a ſtone with its land ſide 

the plough muſt be thrown from thi 
land, becauſe the ſtone cannot be pref 
ſed much farther i into the firm ground 
In fitting the coulter into the beam 
the mortiſe muſt be made parallel to the 
plane i in which the plough moves, and 
not pointing to the furrow fide, as i 
much practiſed; for this practice al 
ways gives the plough a tendency tt 
turn off from the land. The poſition 
which J here recommend for the edg! 
of the coulter, cauſes it to co-· operat 


Wit 


ves 


Vile Coulter. 17 
with the ſock and mould-board, in re- 
moving the earth, which is an advan- 
tage not to be deſpiſed. 

The loſs ſuſtained by the wrong po- 


ſition of the coulter, does not very ſen- 


ſibly appear in a plough which is drawn 


by the beam, projecting ſo much before 
it; but would be very diſtinctly felt, if 
the draft chain were faſtened to the 
coulter itſelf. In this caſe, it would be 
found chat it will be hardly poſſible 


to keep it in its proper direction. 


Another thing to be taken notice of 


with reſpect to the poſition of the coul 
ter, is its rake, or inclination forwards. 


It would ſeem,ů at firſt ſight, that the 


edge of the coulter ſhould be upright 3 


but experience, perhaps without any 


principle, has directed us to point it 
G forward 


18 Of the Coulter. 
forward below. Some principles are, 
in this caſe, perfectly conformable to ex- 
perience. In the firſt place, the inch- 
nation of the coulter makes it cut the 
earth more eaſlly ; 7 for, It is well known, 
that, in all operations with cutting in- 
ſtruments, tlie work is more eaſily per- 
formed when the edge of the inſtrument 
is placed oblique to the direction of its 
motion. I cannot give a better in- 
ſtance, than the operation of ſhaving, 
where the reſiſtances in the different 
poſitions of the edge of the raſor are 
moſt eaſily diſtinguiſhed. Some think, 
that a loſs is ſuſtained by the point of 
the coulter cutting the furrow ſo much 
below, before it is cut above. But it may 
be eaſily ſhown to ſuch perſons, that no 
loſs is ſuſtained ; but, on the contrary, | 


4 
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a real advantage i is gained. When the 
point of the coulter projects much be- 
low, it cuts the ground partly upwards, 
in which direction its coheſion is moſt 
eaſily overcome. Alſo, when the coul- 
ter comes to tough roots, which it does 


not cut at the firſt touch, it preſſes for- 


ward below them, ſtrains, and tears 


them with the increaſed force of a 


wedge, and at laſt breaks them, with 


much greater eaſe than if its edge 
were upright. | By this means too 


a very tough root is made to ſlide up 


along the coulter, till it comes to that : 
part of its edge, which is not much em- 


ployed in cutting the furrow, and is 


| therefore ſharper than the reſt. Thus, 


the roots being cut by different parts of 


the coulter, as they differ i in ſtrength, 


and 


18 Of the Coulter. 
forward below. Some principles are, 
in this caſe, perfectly conformable to ex- 
perience. In the firſt place, the incli- 
nation of the coulter makes it cut the 
earth more eaſily; for, it is well known, 
that, in all operations with cutting in- 
ſtruments, the work is more eaſily per- 
formed when the edge of the inſtrument 
18 placed oblique to the direction of its 
motion. I cannot give a | better in- 
ſtance, than the operation of ſhaving, 
where the reſiſtances in the different 
poſitions of the edge of the raſor are 
moſt eaſily diſtinguiſhed. | Some think, 
that a loſs i is ſuſtained by the point of 
the coulter cutting the furrow fo much 
below, before it is cut above. Bat it may 
be eaſily ſhown to ſuch perſons, that no 
loſs is ſuſtained ; but, on the contrary, | 


A 
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a real advantage is gained. When the 
point of the coulter projects much be- 
low, it cuts the ground partly upwards, 


in which direction its coheſion is moſt 


eaſily overcome. Alſo, when the coul- 


ter comes to tough roots, which it does 
not cut at the firſt touch, it preſſes for- 


ward below) them, ſtrains, and tears 


them with the increaſed force of 2 


wedge, and at laſt breaks them, with 


much greater caſe than if its edge 


were upright. By this means too 
A very tough root is made to ſlide up 
along the coulter, till it comes to that 
part of! its edge, which ! is not much em- 
ployed in cutting the furrow, and is 
therefore ſharper than the reſt. Thus, 
the roots being cut by different parts of 


the coulter, as they differ in ſtrength, 


and 


— . 
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and being, in general, thrown up to its 
top, the coulter is cleared of them in 
that part chiefly emplayed in cutting 
the furrow. 

But if the edge of the coulter were 
perpendicular, it would carry along 
with it the roots which it does not cut, 
which would greatly increaſe the reſiſ- 
tance which it meets with, and would 
frequently choke the plough, and ſtop 
its motion. In like manner, when the. 
coulter comes to | a ſtone, it makes it 
riſe upwards, | in which direction it is 
more eaſily moved ; I whereas, if the 
edge were perpendicular, it behoved to 
| force i It ſtraight forward. 

Another advantage attending this i in- 
clination of the coulter, i is, that it tends 


C to keep the plough in the ground, 
N hab 


21 
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That ſome force is neceſſary fog this 
purpoſe will eaſily appear. In the man- 
ner in which cattle are commonly 
yoked, the line of draught makes an 
angle of about 24 degrees with the ſole 
of the plough, or bottom of the fur- 
row. The tendency of the drau ght 
therefore, is always to pull the plough 
out of the ground; and if the edge of 
the coulter were upright, it would give 
no oppoſition to this tendency. Nay, 
even if the coulter were pointed 24 de- 
grees forward, it would not have any 
effect. It muſt therefore project ill 
more, in order that the reſiſtance upon 5 
its upper edge may co-operate with the 
reſt of the plough, | in oppolin; g this ge- 
neral effect of the aſcent of the line of 
draught, This additional projection 
| of 


oo of the Coulter. 

of the coulter is the more neceſſary, for 
the purpoſe of keeping the plough in 
the ground; becauſe, as we ſhall ſee 
afterwards, there are other circumſtan- 
ces which alſo tend to throw the plough 
out of the ground. 


I would therefore recommend an in- 


clination, or rake, of about 45 degrees, 
as the moſt proper, and the moſt con- 
ducive, to all the good purpoſes | hither- 

to mentioned. The propriety of this 
poſition will be illuſtrated by conſider- 


ing figure rſt. Let A H repreſent the 


line of draught, making an angle of 24 


f degrees, with L M. the bottom of the 


furrow. This line of draught i is ſup- 
poſed to paſs through the centre of 


effort of the plough. Let it cut che 
edge of the e in N. This point 
1 vil 
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Of the Coulter. 223 


will be found to be about 4 or 5 inches 


from the bottom of the furrow, though 
N draw C D perpendicular to A H I. 
Then, if the edge E F of the coulter 
makes an angle of about 45 degrees 
Wich L M, it will make an angle of a- 
bout 20 degrees with C D. There be- 

ing nearly the ſame quantity of earth 
cut by the part below N, as there i is cut 
; by the part above N, the coulter will | 
Noe equally preſſed on each ſide of the 
line of draught, and will, in this re- 
ſpect, have no tendency to turn the 
plough out of the ground, nor into it. 
This poſition will therefore be the moſt 

: proper, when the ſock 1 is at the longeſt, 
and will admit of being changed, ſo as 
to bring the point of the coulter near 
to the ſock ; when this is ſhorter, while 


the 


r . OF rhe Coulter. 
the ſock is of ſuch a length as to make 
the coulter more inclined than CD, the 
coulter will always help to keep tlie 
plough in the ground. 

The next thing to be conſidered in 
the poſition of the coulter, reſpects its 
fitneſs for clearing, or freeing, the part 
of the plough which follows it in the 


furrow. 


The defects of the common form of 
the land ſide of the plough, and of the 
poſition of the coulter correſpondin g toi 
it, are very ſenſible, both when we uſe 

the long practiſed ſpear ſock, and plain 
mouldboard ; and alſo when we uſe 
the more modern feathered ſock, and 
curved mouldboard. Theſe defects 
have been diſtinctly ſeen by the actual 

15 compariſon with a plough of a more 

per- 


Of the Coulter." 3 
perfect conſtruction, and may be ſuf- 
ficiently underſtood, by attending to the 
deſcription which will now be given 
of this improved ploughi. 
The plough, as lias been already ob- 
ſerved, may be conſidered partly as a 
cutting inſtrument, of which the coul- 
oer forms the edge. It is not employed 
in cutting the earth, and ſeparating it 
on both ſides, in which caſe it would 
rather reſemble a cleaving inſtrument ; 5 
but it is employed in cutting a ſmall 
ſlice from the firm ground, on the left 
hand, and removing it to a certain dif- 
tance to the right hand. The chief re- 
ſiſtance being therefore exerted on the 
furrow ſide of the plough, the plough 
is preſſed to the firm ground on the left 
hand. By this means the land fide of 
- 5 me 
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the plough becomes the director of its 
motion, and therefore, in the perfect 
ſtate of the inſtrument, ſhould perform 
no other part of the work. This con- 
ſideration ſhows at once that the land 
ſide of a plough ſhould be a flat or 
plane ſurface. If it has any other form, 
being ſtrongly preſſed to the firm 
ground, its projecting parts muſt ſink 
into it, amd the plough cannot advance 
without continually tearing off the earth. 
with its projecting parts; which earth 
muſt tumble i in between the coulter and 
ſheath, or into any hollow in the land 
ſide of the plough, and, collecting gra- 
dually there, will both obſtruct its mo- 
tion, and turn it from the land. Here, 8 
without any further argument, appears 


| the great imperfection of the Scotch 


plou gh 
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Hough, as uſually made and the ad- 


vantage which muſt attend the cover- 


flat ſurface. 


motion; that is to fay, a ſtraight line, 


W muſt touch the land fide of the plough. 
it the ſurface of the land fide of the 


of the beam, the plough will be thrown 
tance which it meets with on that fide, 


ing the hollow between the head, ſheath, 
and tilt, with boards, to reduce it to a 


In the next place, this fat ſurface, 
which forms the land fide of the plough, 
muſt be in the direction of the plough's 
arawn from the heel of the plough to 
W the point to which the cattle are yoked, 
plough, and the edge of the coulter, 
points to the right hand of the fore end 


continually from the land, by the reſiſ- 


che coN£rary effect will be produced if 
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this ſurface points to the left of the ford 
end of the beam: but when the land fide 
of the plough, and the line of draught 
are in the ſame plane, the'plough will 
go ſmoothly and ſteadily, without any | 
effort of the ploughman. a 
This conſideration, leads us to attend. 
A: little to the form of the beam. The 
mortiſe, for receiving the coulter, muſt 
be i in the middle of the thickneſs of the 
beam, in order to give the greateſt 
ſtrength. The ſame may be faid of the 
mortiſe in the ſtilt for receiving the 
beam. The coulter muſt be ſet to the 
left of the land ſide of the plough, near- 
ly the thickneſs of its back, by which 
means the carth, which i is puſhed a little 
to the right hand by the thickneſs of 
the anker, will be received on the edge 


of 
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of the ſheath and mould-board. - Theſe: 


conditions cannot be obtained, if the 


beam is equally tapered on the land and 
furrow ſides, as is uſually practiſed. 5 
For, in this caſe, the coulter | will have 
its upper part removed to che right hand 
of the land ſide of the plough by half 
the thickneſs of the benin. This is ac- 
@ cordingly the caſe in che uſual conſtruc- 
tion of the plough ; and this defect is 
attempted to be remedied, by placing 
the plane of the coulter, not upright, 
but pointing with 3 its lower end to the 
land, and projecting beyond the land 
ſide of the plough near five inches, as 
in fig. 3, 4, and 9. which repreſent a 
croſs ſection of the plough at the heel, 
ſeen from the point of the beam. I. 
ſhall firſt deſcribe the conſtruction, 


which 
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which appears to me to be the moſt. 
proper, and then ſhow its advantages, 
by comparing it with the common form, 
The beam ſhould be 45 or 4x thick 
between the coulter-hole, and the hin- 
dermoſt fide of the ſheath, and it ſhould 
be 43 or 5 deep at the ſame place, At 
the fore end, the thickneſs ſhould be 
273 and the depth 37. It may have a 
| curve of 6 inches up and down, which 
the plou —_ call the redde of the 
plough. L | 
Inſtead of rapering the vin hy 
on both ſides from the place of the coul: 
ter, as repreſented i in fig. 2. No. 2.1 
make the beam ſtraight on the furrow- 
ſide, : as in fig. 2. No. 1. and taper it 
only on the land ſide, both ways from 


the place of the coulter. The taper 
5 backwards 


NET” 
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backwards to the hindermoſt ſide of 
the ſheath, ſhould: be ſuch, that, when a 
ruler is laid to the ſide in that place, 
it will project 2+ inches to the left of 
the fore end of the beam. A B inthis 
figure is the plane of the land fide of 

the plough, which, by this way of ta- 
pering, paſſes very near the middle of 
the thickeſt part of the beam. By this 
method, the coulter-mortiſe is brought 
over to the land ſide, half of the taper 
given to the beam; But as this is not 
ſufficient for bringing the coulter into 
the poſition formerly recommended, I 
give the coulter a knee, or ſet of 2 itich- 
5, as repreſented in fig. 5- Thus, the 
oulter may be ſet ſo as to make it cut 
n the beſt manner, and yet be in the 
iddle of the beam. The ſheath is alſo 
mortiſed 
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mortiſed nearly into the middle of the 
beam, but has a ſhoulder to the land 
{ide of 3 an incl, This makes the land 
ſide of the ſheath juſt touch the line A B 
(fig. 2. No. 1.) drawn from the land 
{ide of the fore end of the beam to the| 
land fide of its other end, ind thus the 


land ſides of the fore end of the beam, 
of the ſheath, and of the ſtilt, are all in 
one plane ſurface. This cauſes the coul. 
ter to clear completely the part of the 
plough which follows i it in the furrow. 
But when the beam is made! in the uſual 
manner, as in fig. 2. No. 2. the coul. 
ter does not clear the plough in all the 
parts of the land fide. For, in this caſe 
the line OK (fig. 4.) will repreſent the 
land ſide of the ſheath, mortiſed into the 
middle of the beam, and NK will repre 


ſent 
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{ent the land fide of the Milt; (the point 
N of fig. 4. correſponding with V in 
fig: 2. No. 2.) and the angle OKN will 
be the twiſt of the land fide of the 
plough, (the ſpace ON being about 14 
inches,) by which it appears, that the 


land fide of this plough will point to the 


4 right of the fore end of the beam, which 


will give the plough a tendency to quit 


the land; or to turn into the furrow. 


In this conſtruction, the coulter, being 


put ſlanting into the beam, ſo as to pro- 
ject to the land ſide about 5. inches be- 
low, does not clear the plough equally 

in all its parts. For the plane of the 


coulter interſects the plane of the ſheath 


about 23 inches below the beam, and 


the plane of the ſtile much lower. By 


this means, although the lower part of 
| 5 the 
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the plough is more than ſufficienthy 
cleared, the upper part is not cleared 
at all. Accordingly, it may be | obſer- 
ved, that in ploughs of this conſtruction, 
the upper part of the plateing on the 
land ſide is more worn away than the 
lower, althou gh it moves in loofer earth. 
Ir is ſtrongly prefled to the firm larid, 
while the parts near the ſole do not 
touch it, or touch it after the upper 
parts have been bruiſed together. 
All theſe circumſtances conſidered to- 
gether, ſhow that a plough of this con- 
ſtruction is in a ſtate of continual twiſt- 
ing, by the very unequal preſſure of 
its different parts to the land. This muſt 
be varied by changing the poſition of , 
the coulter, ſo as to point its lower end 
more or leſs to the land; whereas, by | 
1 making 
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making the land ſide of the plough. 1 in 
the direction of its motion, it is kept e- 

qually preſſed in all its parts, and there- 
fore ſinks leſs in any one part, which 
makes it mere ſteady in its motion, and 
more eaſily drawn, and the coulter, be- 
ing kneed and placed as directed, frees 
the plough mp and * in 
all its parts. i 
This may be further illuſtrated, by 
fig. 6. Which is adapted to a Plough | 
conſtrated as in Big. 4+ 
MNis a line drawn nao 
| very'ldtie ef dhe Wü, Abr thier 
moſt end of the land fide. H P is a 
line drawn through the edge of the 


coulter, and hindermoſt end of the 
land ſide, one foot up from the ſole, 


| end N R is the line which i is parallet 5 
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to the direction of the plough's motion 
At a medium. The other two, HP and 


MN, are nearly equidiſtant on each ſide 


of N R. Now, although this is the line 


which ought to be in the direction of 
the plough's motion at all times, it can» 
not be ſo in this conſtruction, except at 


one particular depth, becauſe, with eve- 


ry different depth of furrow, the plough 
makes different. degrees of land, on ac- 
count of the coulter projecting oblique- 
Iy to the land life. it in oft 


Theſe defects of the common con- 


Arngien are ſometimes not obſerved, 
on account of other defects of the in- 
ſtrument, and they are thought to be 


compenſated by the greater quantity 
of work which the plough ſeems to per- 
form, by Baring the coulter turned ſo | 
much 


* 
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much to che land. But this is a deceit, 
and the quantity of real work is not in- 

creaſed by this poſition of the coulter. 
For, by the point of the coulter bein g 
ſo much to the land ſide of the ſock, a. 
good part of ; che ſlice. cut by the coul · 
ter is not raiſed; by the ſock, but is 
broken on the corner of the ſock and 
ſheath, and, falling in between the 
coulter and ſock, obſtructs the motion 
of the ploygh, and even throws it - out 
of the ground. This obſtruction is moſt 
diſtinctly, perceived in the plough with 
a feathered. ſock, The furrow ſtrikes 


on the land ſide of the ſock, at its firſt 


riſe, when. it would, at any rate, preſs 
moſt upon what is below it. Alſo, by 
this preſſing on the land ſide, both of 
the ſpear and feather ſock, 04 tends to 

turn 
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turn them to the furrow, and thus the 
ploughis expoſedto two contrary ſtrains, 
the coulter turning it to the land, and 
the ſock turning it to the furrow. Al- 
though theſe ſtrains may be made to 
balance each other, they cauſe an ad- 
ditional reſiſtance to the plough, and 
Alſo, when the 
ſpace between the points of the coulter 


and ſock 1 is conſiderable, no roots which 
are between them can be cut by the fea- 
ther, but they 1 muſt be torn by the clod, 
or left behind. There is alſo a piece 
of the ground, at che corner of each 
furrow-ſlice, which, not being cut, is 
broken off, and not raiſed up, and this 
is the corner, which it is moſt neceſſary 
to raiſe, being the new Coil. It fre- 
quently happens too, on by not out- 


labour to the cattle. 


ung 
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ting this part of the ground, the fur- 


row is not raiſed at all, nor turned 


| over, but left jumbled in confuſion. 
- MW and, laſily, this poſition of the coulter 
and land ſide is very unfit for regula- 
ing the motion of the plough. When 


the ſoil is ploughed deep, this is not ſo 
diſtinctly perceived, by reaſon. of the 
looſe earth which tumbles in between 
the coulter and ſock, and ſerves to fill 
up the vacancy between the corner of 
he ſole and the firm ground. But, 7 
n ploughing a ſhallow ſoil, it is very 
evident. The only parts of the plough 
vhich preſs on the firm ground, are the 
oulter, and hindermoſt part of the 
and ſide; ; and the ſmalleſt reſiſtance on 
he furrow ſide of the coulter i is ſuffici 


Nt to turn it to the land, 2 
All 
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All theſe inconveniencies ſeem; to be 
removed in the coriſtradtion here re- 
| commended: The point of the coul. 
ter is placed about two or three inches 
before tlie point of the ſock, and with. 
in half an inch or an inch of the 
plane of the ſole; and the edge, with 
the land fide, projects about half an 
inch or an inch beyond che land” fid 
of the plough; ſo that the -coulter i 
about as much beyond the plane a 
the land ſide, as the point of che oc 
is below the plane of the ſole. 

| This conſtruction was not Teliſhed 
by ſome perſons Who had been aceul 


tomed to the common form; but, when 
tried, appeared as much preferable i 1 

1 have deſcribed i it, In this conſtrue: 
| tion : the advancing of the coulter ſo fat 
5 | befor 
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before tlie ſock, cauſes it to cut the fur- 
row ſo much the more forward, before it 
is raiſed by the back of the ſock ; but, by 
the great inclination of the coulter, the 
furrow is not ſo much cut above when 
ir begins to riſe on the ſock, as its for- 
ward poſition would make one expect. 
The furrow Is therefore ſooneſt cut in 
the very plate where it is to be ſooneſt 
raiſed. If the coulter were placed as 
much behind the ſock as it is here ad- 
vanced before it, the ground would be 
raiſed before it is cut, which would in- 
creaſe the labour of the cattle, by cauſ- 
ing a ſhorter, or more ſudden turn of 
the Fane: But here, the furrow be- | | 
ing eut at ſome diſtance before the 
ſock; is more my turned, or twilted 
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It has been ſaid, that the coulter thus 


far advanced before the ſock, is more 


apt to ſtrike on a ſtone, ' without hav- 


ing any ſupport from the ſock, which, 


in this caſe, receives no part of the 


ſhock, and then the coulter is more li- 


able to be bent out of its poſition. But, 
in compenſation of this, it may be ob- 


fer ved, that although the eoulter is thus 
more liable to be bent, it does not tend 


ſo much to break the plough, which will 


endure more ſtrain from a ſtroke on the 


coulter than from a ſtroke on the ſock. 
Beſides, when the coulter is no more 
advanced than the ſock, and placed at 


che uſual diſtance on the land ſide, it is 
as liable to be hit by a ſtone, as in the 


conſtruction now recommended, and 
has no ſupport from the ſock, and the 
| ſock 
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fock may, at the ſame time, receive a 
ſhock from the ſame, or. another ſtone. 
The chance of theſe ſhocks is therefore 
double; and if the ſtone is ſtruck by 
both at once, it is not turned aſide, as 
it would be if ſtruek only by one of 
them, but muſt be carried forward be- 
fore the plough, through the firm 
ground. For all theſe reaſons, the con- : 
{ſtruction 1 is ſtill preferable ; but, as the 
coulter i is liable to theſe ſhocks, I have 
ſtrengthened i it by a ſtay of 1 iron, repre- 
ſented by HF, fig. 1. This is on the 
land ſide of the coulter, and turns on a 
bolt through the coulter at F, and paſſes - 
through the eye of a bolt I, which paſ- 
ſes through the beam. The upper part, 
HI of the ſtay is ſerewed, and the nut 
which turns on it ſupports the ſtay, and 
I 4 
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l us to raiſe or lower tlie coultep 
at pleaſure. This ſtay alſo produces 
another good effect, by preventing the 
ſtubble from being preſſod up into the 
angle formed by the coulter and beam, 
from which it is very troubleſome” to 
diſladge i it. I may here obſerve, that it 
3s not a good practice for the ploughs 
man to puſh the ſtubble which gathers 
on the plough to the furrow ſide. It 
ſhould be puſhed to the land ſide, ſo 
that it would fall into the track of the 
plough, and be buried; whereas, by 
n puſhing i it to che furrow fide; it is apt 
to lye above. It is alſo eaſier for the 
ploughman, with his right hand, to 

puſh it to the land fide, 

On the | whole, this poſition of the 
Coulter, a Iittle to the left of the land 


fide 


r 


— 
Wh 
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ide of tlie plough, and parallel to it, 
cauſes the coulter, by its thickneſs be- 
hind, tö bring the furrow exactly on 
the edge of the ſheath and mouldboard. 
No earth falls in between the plough 
and Wm, bed in wdr ew fl 
none ſtrikes on tlie ed ge of tlie ſheath 
and mouldboard in hard ſpils, but the 


furrow ſlice takes a regular riſe, with 


its corner right with the land ſide of 
the ſock. No roots can paſs | between 
the coulter and ſock without being cut, 


and the corner is kept in the furrow, 


and turned up. And, 14%, the whole 
land ſide of the ploagh being equally 
preſſed to the firm ground, the preſſure = 
on no part Is very great, and the 
plough is preven ted from running N m 
to the firm ground by any ſudden 
ſtrain on the oppoſite ſide. 3 

| „ 8 The 
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This conſtruction has alſo been uſed 


with the coulter no farther advanced | 


than the ſock; but in this caſe it has 
been thought an advantage to place it a 
very little more to the left, but ſtill pa- 
rallel to the ſide of the plough. But it 
has been found, on trial, that it was 
till better to advance the coulter be. 
fore the ſock, , 

It may be proper kev. to obſerve, 
that a plough conſtructed as above di: 
rected, . makes a. furrow conſiderably 
different from that made by a plough 
of which the lower point of the coulter 

projects ſo far to the land ſide. This 
will be illuſtrated by conſidering figure 
8 and 9. In figure 8. AB repreſents 
the coulter of figure 5. EK is the ſec 
; tion of the mouldboard, w where it cuts 
'+ 22-2. £25400 
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the furrow, and K B repreſents the ſole 
of the plough. E F GH repreſents the 
ſſice cut off from the firm ground, re- 


moved to the right hand, and turned 
over. E H is the under ſurface of the 
lice, formerly joined to K B, and E is 
the corner which was formerly at B. 
This ſlice is made to ſtand upon one 
corner G, with its former upper ſar: 
face E G leaning i upon the next ſlice. 
In this figure, the plough i is ſuppoſed 


to be going perpendicular, this being 
the poſition which 1 would always re- 
commend. The poſition alſo of the 
furrow ſlice, which I have here repre- 
ſented, i is that which i is ; approved of by 
the moſt intelligent farmers. Figure 9 
repreſents the fame thing, correſpond. 


ing to a plough made according to fig. 


4» > 
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4. In theſe two figures, it appears that 


the upper and under corners, E G, of 
the furrow ſlice; made by the plough, 
9 fig. 5. are ſquare, whereas the two cor- 
ners, R and N of the ſlice made by the 
plough of fig. 4. are about 13 degrees 
above the ſquare: In order, that the 
furrow may ſtand. in this poſition, It 
muſt either lean upon the former fur- 
row, or it muſt be ſupported by looſe 
g earth, which cumbles in below it, and 
fills up the vacancy repreſented by N 
E of fig. 8. or PRS fig. 9. It i 
eaſy to ſee, chat the vacancy c of fig. 8. Is 
: eaſier made up than the other. 
Although this poſition of the farrow 
ſlice is not always required, it being 
ſometimes thought proper to leave It 


landing upon its edge G H, it is plain, 
85 that 


E 
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that even in this caſe the plough of fig. 
5. has the advantage; for the furrow 
lice made by it will ſtand upright, 
whereas that made by the plough fig. 4. 
will lean to the ſpace left by the plough, 
and it will hardly be poſſible to prevent 


it from falling back into its former po- 
ſition, eſpecially in ploughing with a 


ſhallow and broad furrow. 


| Laſth, It appears that the plough of 


fig. 5. will leave the ploughed ground 
with a flater toped furrow than the 


: plough of fig. 4- which! is alſo thought 


an adyantage by the moſt intelligent 


farmers. 


The reader will obſerve, that I have 


always ſuppoſed that the land ſide of 


the plough is kept perpendicular. It is 
a very uſual practice to lean the plough 
G over 
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over to the left, or land ſide ; but I do 
not approve of this practice, becauſe it 
leaves the bottom of the farrow higher 
on the furrow ſide, and this leaves ſome 
of the earth not raiſed, and the furrow 
turned over has not fo full a ſhoulder. 
It is in ſome degree to make amends 
for this, that the eoulter is ſet ſo far to 
the land below. But the practice ſhould 
be laid aſide, and then this improper 
poſition of the coulter will . not be 
neceſſary. | 

Thus it appears, that whether we 
conſider che working of che plough, or 
the work which it performs, the plough 
of fig. 5. having its land ſide a plane 
ſurface, ſtanding i in the direction of the 
plough's motion, with the coulter pa- 


rallel to it, is, in every reſpect, prefer- 


able 


Of the Coulter. © 5 
able to the plough fig. 4. which has its 
land ſide twiſted, and the point of its 


coulter turned ſo far into the land. 


In the make of the ſole of this plough, 
three things are to be conſidered. £ 
1 irſt, The form of the land ſide ſole, 
or head, and the poſition of the ſock, 
for keepin g the plough at the proper 
depth and breadth of the  furrow, and 
ſolid in its motion. 

| Secondly, The breadth from the out 

land fide ſole, to the out ſide of the 
mouldboard ſole behind, and the incli- | 
nation and height of the mouldboard 

* with reſſ pect to the land fide ſole, 
Thirdly, 
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Thirdly, The proper breadth and ins 


clination of the feather, correſponding 
to the breadth and inclination of the 
ſole. on 
Firſt then, with reſpect to the form 
of the ſole, and the poſition of the ſock, 
which are moſt proper for keeping the 
plough at a proper depth, and ſolid in 
its motion. This is a point of the 
greateſt difficulty in the conſtruction 
of the plough, and therefore muſt be 
minutely conſidered, ay 
Let L M, fig. 1. repreſent the b ot- 
tom of the furrow, As the plough 
advances, its fore parts and furrow 
ſides are expoſed to reſiſtances, The 
coulter 1s preſſed down by the earth 
which it is cutting. The ſock is preſ- 
ſed down, and alſo a little to the left: 
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by the earth which it is raiſing. The 


fore part of the mouldboard is preſſed 
400 and alſo to the left by the earth 
which it is partly raiſing, partly ſhift- 
ing to the right, and partly turning o- 
ver. The hindermoſt part of che mould- 
board is preſſed to the left by the earth 
which it is forcing to the right, and is i 
alſo preſſed upwards by the earth which 
it is turning over. Theſe reſiſtances, 
taken together, give to the plough a 
tendency to thruſt the point of the irons 
deeper into the ground, and to twiſt the 
point of the ſock: downwards to the 

right, and the hindermoſt part of the 
mouldboard upwards to the left, 

If, therefore, the plough were drawn 
forward, by a rope faſtened to the point 
of the ſock, and level with the bottom 

-:of 
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of the furrow, the plough would infal. 
libly fink at the point, and riſe at the 
heel; and, at the ſame time, twiſt o- 
ver to the furrow fide. With ſuch a 
draught, therefore, the ploughman muſt 
continually preſs upon the left ſtilt. But 


the plougli is not drawn in the manner 


here deſcribed, but in an oblique di- 
rection K A, from the bridle bolt K to 
the point A, where the draught ropes 
paſs through the horſes backband. 
This direction of the draught tends to 
pull the plough out of the ground. 
That this may not happen, the draught 
muſt be ſo placed as juſt to balance the 
plough's tendency to go deeper. Sup- 
poſe H A to be the direction of draught 

: which is exactly proper for this purpoſe, 
Produce the line A H backwards, till it 


meet 
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meet the coulter 1 in N, the ſock in O, 


and the ſole in I. Every perſon ſkilted 


in the principles of mechaniſm knows, 


hat the motion of the plough will be 
he ſame, whether the draught rope 1s 
Hixed at H, N, O, or I, as the directivia 
HA 1s the direction of the draught, ſo 
\ HI is the direction of the reſiſtance, 
he labour of the cattle being the ſame 

s if the plough were not reſiſted by 

he earth at all, but were kept back by 

rope faſtened at HNO, or I, and 
ulling in the direction HI. There , 
ll, therefore, be ſome oat in the 
lough, between H and I, where all the 
eſiſtances may be ſuppoſed to be uni- 
ed. We ſhall, for the future, call this 
joint the centre, or point of reſiſtance. 
Ve may alſo call it the centre of action „ 
be- 
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becauſe the action of every part of the 
plough is directly oppoſed, and is equal 


to the reſiſtance which that part over- 


comes. 
If we conſider the preſſure on the ˖ 
hindermoſt parts of the mouldboard, 
which tends to raiſe it up, we fhall find | 
that the plough will not ſwim fair, as 
the ploughmen expreſs it, but will riſe 
at the heel. This effect will be ſlill far: 1 
ther increaſed, if the point of the coul 
ter or fock meet with any uncommon 
obſtacle. In ſuch a eds, if the draught | 
rope is fixed at the centre of action, oil . 


any where behind it, the heel of the . 
plough will always riſe, and the plougiſ : 
will twiſt downward on the furrow ſide; 5 


But if the draught rope is fixed at H, 


this riſe of the heel will ſtop in time, F 
bo be 
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becauſe, by this means, the point of the 
beam is depreſſed, and the line of 
draught comes to make a grenttr angle 
with the level of the furrow. When 
this happens, the draught again raiſes 
the point of the beam, and ſinks the 
heel of the plough. It is evident, how 


ever, that the. motion of a plough trim 


med in this manner, will be very hob- 
bling and irregular. 


This defect is removed tl a very ſi ſim- 
ple contrivance ; namely, by fixing the 


draught-rope to ſome point K, below 
the ſtraight line A I, which paſles thro? 
the centre of action. By this means, 
the plough becomes a ſort of lever, of 
which the centre of action is the ful- 
crum..,, The leyer | is pulled upward at | 


K, and, bein Suren at che fulcrum, 


H 85 the | 
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the hinder part of it is preſſed down, 
and the heel of the plough M is kept 
firm in the bottom of the farrow. This 
makes the plough go ſolid, as the 
ploughmen expreſs it, and neither go 
deeper into the ground, nor riſe out of 
it. This the ploughmen call having a 
3 hold of the ground. 
It is eaſy to fee, that chis circum- 
ſtance in the trim of a plough 1 is of the 
utmoſt. conſequence to the perfection 
of che inſtrument. We ſee alſo, in ge- 
neral, that the plough may get more or 
leſs hold, by raiſing or lowering the 
point K. to which the drau gbt · rope is 
fixed. This is the uſe of the ſhifting 
pieces of the bridle fixed to the fore 
end of the beam, which put it in 
the power of the ploughman, to trim 
ot 
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or temper the plough to his mind. 
Making the bridle bolt too low, both 


cauſes the plough to riſe out of the 


ground before, and cauſes the heel to 


preſs more on the bottom of the fur- 


row than is neceſſary, and alſo cauſes 


the hindermoſt and upper part of the 
mouldboard to preſs too hard on the 
earth, at quitting it, which is produe- 
tive of bad effects in moiſt clay foils, by 
caſting the earth into a ſolid clod. No 
more ſhould be done than what is juſt 


neceſſary to make the plough go ſteady, 


by keeping the heel gently WO: on 


the bottom of the furrow. ; 


F b account here given of the | 
operation of the plongh, and the vari- 
ous reſiſtances to which it is expoſed, 


it is eaſy to infer; that the proper place 


of 
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of the point of draught at the fore end 
of the beam, muſt depend on the form 
of the plough, both with reſpect to its 
ſock and mouldboard. A plou gh, of 
which the ſheath has little inclination 
or rake. forwards, being leſs preſſed 
down before, will require the point of 
draught to be hi gher than a plough of 


another make. Thus it appears, that 


when a plough is already: made, its 


hold may be regulated by the place as 


the point of draught, 
On the other hand, a cn whoſe 


point of draught i is fixed, or cannot be 


ſufficiently changed, may have its hold 
regulated by the make of its ſock and 
mouldboard; for theſe two thin gs, the 


| place of the point of draught, | and the 


make of My plough, haye a mutual de- 


pendence, | 
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pendence, and neceſſary connection with 
each other, This laſt method of re- 
gulating the hold of a plough depends 
1» the fanwaget: poſition. both of che 
bock and mouldboard, Pointing the 
ſock downward will. increaſe the hold 
of the plough, and raiſing its point will 
diminich it. Alſo, by inclining the ſheath 
much forward below, we increaſe the 
hold of the plough, and by making the 
ſheath more upright, we diminiſh it. 
Thus a plough may have hold both 
by the ſock and by the make of the 
plough. It is plain, therefore, that 
theſe may be fo adjuſted as to give the 
plough a proper hold on the whole, and 

a plough, which has too much or too 
little hold by its make, may be brought 
to a r ight en by giving | it leſs or 


moro 5 
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more hold by the ſock. But it is plain, 
that although the excels or want of 
hold by the make, may be balanced or 
| corrected by a want or exceſs of hold 
by the ſock, and thus the plough be 
. made to have, on the whole, a proper 
hold; yet this expoſes the plough to op- 
poſite ſtrains, and increaſes the labour 

of the cattle, and that the plough wil 
| be more perfect, when the hold by the 

ſock and by the make both agree. Thus 


= will alſo be attended with the advan- 


tage of making the upper. part of the 


| ſock and the mouldboard of one regu- 


lar twiſt, which will give the eaſiel 
turn to the furrow, and leave it in the 

: beſt ſtate. 
It would appear, that the beſt ok 
tion of the ſock is to have its under 
| - ſurface 


fo 
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ſurfice even with the plane of the ſole, 
But experience teaches us, that a plough 
goes more ſteadily when the ſock pro- 
jects a little below. The reaſon ſeems 
to be this: When the ſock ag ſole 
are in one plane, and the point of the 
fock meets a ſmall ſtone, it cannot get 


below it, becauſe the ſole is then on the 


firm ground. The plough muſt there- 
fore paſs over this ſtone, and loſe part 


of its hold, Or, if the reſiſtance of the 
ſtone againſt the upper part of the ſock 
forces down the point, the heel muſt im- 
mediately riſe ; ; whereas, when there is 
a ſmall projection downward of the 
ſock, a little hollow is left under the : 
fore part of the ſole of the plough, which 
allows it to ſink a little deeper, and thus 
throw up the ſtone, and, at che ſame 


time, 
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time, does not neceſſarily force up the 


heel. All this may be done with a ſock 
of a regular twiſt, and proper length 
and ſhape on its upper ſide, by making 
the point of the ſock about five eighth 
of an inch below the plane of the ſole, 
and bringing for ward the plane of the 
ſole as much as poſlible, ſo as to leaye 
no conſiderable hollow between it and 
the ſock. 


This being done, the tempering o! 

the plough for 1 its hold muſt always be , 
produced by means of the ſhifting parts 3 
of the bridle, which the ploughma ca] 
vary in an inſtant, agrecably to the na. 1 
ture of the ſoil in which he is working. p 
A well-conditioned plough will ahways g 


allow this, and if a plough cannot be 


tempered in this my it muſt be tem 
Ls 
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pered by the ſock. But, as Was faid 
before, ſuch a plough is not perfect, 


but has an exceſs of hold in one part, 


balanced by a want of it in another. 


It may be known when a plough is 


perfect in theſe reſpects. Let the point 


of draught be fixed as high as the bridle 
will admit, and let the plough be work- 
ed in even light ſoil, free of ſtones, and 


take a good furrow. The heel of the 


plough ſhould not preſs on the ground 
at all, but ſhould even riſe alittle. Then 
let the point of draught be fixed as lo- 
as poſſible. The heel of the plough ſhould 
then preſs hard on the ground, and the 


plough ſhould even ſhow ſome tendency 


to come outof the ground. If theſethings | 
do not happen, we may be certain that 
the poſition of the beam i is not properly : 


adj aſted to the make of the ploy gh, and 
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the poſition of the ſock, and we can now 
temper the plough by the ſock, ſo as to 
| bring it into the condition deſcribed 
above. Th 

It may be obſerved in general, that 
the point of draught muſt be fixed a 
little below the ſtraight line drawn 
from the lower end of the backband to 
the lower end of the ſheath behind, be- 
cauſe, in moſt ploughs, the centre of 
action is not far from this part of the 
ſheath, The diſtance of the points H 
and K, ſhould never exceed four inches. 
But this matter, together with another 

method of temperin g the plou gh for the 
hold, by yoking the cattle more or leſs 
forward, will be conſidered afterwards, 
when we come to ſpeak more particu- 
n of the framing and A tho 
| ' plug 
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oe "hi ty and of the manner of 


yoking. os > EG 


It ns, be added here, that 
the length of the beam has a great effect 


even when, in every thing, it is ad- 


juſted as above deſcribed. Directions 


will alſo be given afterwards for adjuſt- 


ing all ploughs to the ſame hold, what- 
ever 1s the length, of the beam. 


Beſides the adapting the ſock i in the 


manner.now deſcribed, for. giving the 


plough a proper hold of the ground, we 


mult alſo conſider its poſition, which is 
moſt proper for keeping the plough in 
the ſtraight direction forward. It ap- 


Pears to me, that the moſt p | . "It 


thod for obtaining this end, is to make 
the land fide of the ſock even with the 
.  - 
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reſt of the land fide of the plough, and 
to make the whole of its taper on the 


furrow ſide. It is, however, a very 
uſual practice to ſet the point of the 
ſock a little to the right, The reaſon 


given for this is, that the reſiſtance may 


be diminiſhed by ſharing it between 


the two ſides, But this reaſon is inſuf- 


ficient, when the ſock is of the proper 


form, and this poſition of the land fide 
of the ſock produces very bad effects, 
It is very true, . that if a ſock of the 
form in figure 10. were drawn in the 
direction of AH, inſtead of being drawn 
in che direction of IL, and if it had a 


part on both ſides of the point I, equally 


formed for cutting, the reſiſtance to its 
motion wall be diminiſhed. But, in the 
firſt place, this reſiſtance is but a ſmall 


part 
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part of the whole reſiſtanee of che — 
In the next place, this form of the ſock; 
at the point, will not agree with the 


of making a fair ſurface with the mould: 
board, and thus beginning the opera · 
tion of the plough, in turning over the 
ſoil, as well as cutting and raiſing it. 
Now, if the ſock is made of the proper 
form for thoſe: purpoſes, that is to fay, 
thick or perpendicular on the land fide, 


the firm ground with" a perpendicular 


be puſhed by it to che ae hand, cau- 
2 5 ſing 
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good property. which a ſockſhould have, 


and without a cutting edge, the reſiſt- 
ance will be increaſed, inſtead of being 
diminiſhed; by thus turning the point 
of it to the-furrow. ſide, becauſe, then 


ſurface, umfit for cutting, and would 
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ſing the plough to loſe land, as "Ou 
ploughmen expreſs it. 
Tbe bad conſequences of this 1 
of the ſock, even if the land ſide were 
made fit for cutting, are many and great. 
When the ſock ſtrikes on a ſtone with 
us land ſide, it muſt be turned off to 
the furrow ſide, becauſe it cannot force 
the ſtone further into the firm un- 
ploughed ground, whereas a ſtone 
which is ſtruck by the furrow ſide of 
the ſock, is very eaſily forced into the 
open furrow. This poſition therefore 
of the ſock, even when cutting on both 
ſides, cauſes the plough to loſe land, 
and this bad effect muſt be balanced 
by giving the plough a greater tenden- 
cy to the land by the form of its other 
parts, which muſt increaſe the reſiſtance 


to 
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by fixing the point of draught more to 


the right, which: occaſions a ſtrain on 
\ 


by the coulter-hole and mortiſe for the 


tion of the land ſide of the ſock which 
I have here recommended, | 
We come next to conſider the breadth 


of the fole, reckoned from outſide to 


there is great difference of opinion. 
But an attentive conſideration of the o- 


peration of ploughing will fix our ſenti- 


muſt be turned over to a certain degree, 
or muſt, at leaſt, be ſet on its edge. This 


- "ca 


to its motion, or it muſt be balanced, 
the beam, acroſs it, where it is weakeſt, 


ſheath. All theſe reaſons, taken toge- 


ther, give a plain preference to the po- 


outſide at the heel. With reſpect to which 


ments on this matter. The ſlice which 


the plough cuts off from the firm ground : 


F rap en ys. S 
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can never be done unleſs we re: 
move the flice its whole breadth to 
the right hand, as may be ſeen by in. 
ſpecting figure 9. where A C DB repre 
ſents the firm ground from which the 
ſlice is to be cut. Suppoſe the breadth 
of this to be nine inches from A to H, 
the coulter muſt come perpendicular. 
ly down thro' H I; and the ſſice A HIB 
muſt be turned over upon the corner B, 
ſo that the bottom B I of the flice may 
at leaſt ſtand upright, fronting the us 
ploughed ground, and the furrow flice 
ſtand on its ſide 1 . Now, it is plain, 
that when. this i is done, the whole ſlice 
is ſhifted nine inches tothe right hand. 
It i is evident, that this can be done by 
no other means, than by giving the 
ſole of the plough this breadth behind, 
when 
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when it leaves the earth, for there is 
nothing elſe to preſs the earth to the 
right. When the ſole has this breadth, it 
will ſhift the earth completely, and the 
turning over the ſlice into the deſired 
poſition may then be performed by a 
proper ſhape of the mouldboard. If the 


ſoil is of looſe mould, which will not re- 


move by turning over, or wlll not turn 
over like cloſe earth; it will ſtill be re- 
moved completely from its former bed 0 


by a ſole, which 1 is as broad 28 the fur 


row taken by che plough. 


1 now add, that no greater breadth 


of the ſole is neceſſary. I know that a 


contrary opinion prevails, and that it | 


is ſuppoſed, that when the ſole 1 is much 
broader than the farrow taken by che 


plough, and by this means removed 
* 5 farther 
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farther to the right hand, therejis the 


more room made for the next furrow 


flice to ſtand on. But that this is a 


| miſtake, will eaſily appear, by compar- 


ing two ploughs, one of which has a 


ſole of nine inches; and the other of 18 


inches, both employed in cutting off a 


flice of nine inches broad, and nine in- 


ches deep. The narrow plough removes 


the firſt flice nine inches to the right 
hand, and ſets it, as we ſhall ſuppoſe, 
on its edge. When it cuts off a ſecond 


lice, it alſo removes it nine inches, and 


lets it on its edge. Therefore the ſecond 


flice i 18 ſet cloſe to the firſt, becauſe i its 


thickneſs acroſs, as it now ſtands, is 


alſo nine inches. The broad plough 


removes the firſt ſlice 18 inches to the 


right hand, and ſets it on its edge. It 


removes 
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removes the ſecond ſlice 18 inches to 


the right hand, and ſets it on its edge. 
Therefore, in this caſe alſo, the ſecond 


flice is ſet cloſe to the firſt, and it has no 


more room to ſtand on than the firfl. 


It is not the breadth of the ſole, or 


the removal of the earth to the right, 


which gives reom for the furrow ſlice 
to ſtand on. This depends on the 


proportion between the breadth of the 
flice and its depth. When the flice is 
as deep as it is broad, it is preſſed cloſe 


to the former ſlice, whatever is the 


breadth of the ſole of the plough, be- 


cauſe there is no more ſpace than its 
thickneſs will fill up. If the flice is til 


deeper, it is ſqueezed ſtill cloſer to the 


former ſlice, and fo bruiſed, that part 
of it is forced up to a greater height 
than 
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than it would riſe to if it had room, 


When the flice is broader than it is 


deep, which is the common cafe, then 
it has more room, when raiſed on its 


edge, than it can fill up, and by this 


means it does not preſs ſo much on the 


hindermoſt end of the mouldboard, but 
falls more freely away. But when the 
lice is much broader than deep, i it falls 
much over, and is made to lye on its 


back, which is reckoned a defect in the 


work. This has been frequently charg 


ed as a great fault of the plough with 
A feathered ſock, and curved mould- 


board; and it is true, that this has been 


oftner ſeen 1 in working with this plough 
than with the plough having a ſpear 


ſock and plane mouldboard. But this 
is nat a dee of the plough, but a feu 


of 
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f the ploughman. The feather ſock 
an raiſe a greater breadth of furrow 
han the ſpear fock, and- this gives an 

pporttinity,' and temptation to the 
ou ghman to make the furrow very 
road, in proportion to its depth, and 


ack. But, the feather, ſock plough, 


hould be ſo conſtructed, as to turn the: 
urrow no farther over than will allow. 


ouldbaard the Proper twiſt, and by 
ot giving the feather h great 
readth. - t 50 % i vi 
As the different f. ſoils, _ tha aufe 
ent number of cattle in the yoke, 
nuſt require different breadths of fur- 


5 


ow, no rule can be given for the 


his will neceſſarily lay the nee on its 


| ih the twiſted mouldbeard may, and 


t to ſtand. on edge, by giving rhe 


breadth | 


wad r 
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breadth of the ſole, which will fit al 


caſes. The furrow ſhould always be 


adapted to the ſtrength of the draught, 
For a draught of two or three horſes, 
the breadth of the ſole ought not to be 
leſs than eight inches, nor greater than 
ten, reckoned from outſide to outſide 
behind, ſquare over from the land ſide, 
The only advantage attending a greater 
breadth of the ſole, is the giving more 
room for the horſe and ploughman to 
walk on in che bottom of the furrow, 
But it is very improper to increaſe 
| this. beyond what 1s abſolutely nece{- 
ſary, becauſe the removing the earth þ 


much farther to the right hand requires 


nearly as much more power, or labour 


of the cattle, 


Of the Sole and Sock. 99 
It muſt be obſerved, that what has 
been now ſaid concerning the breadth 
of the ſole, relates only to the feather 
bock plough. The ſpear ſock plough 


board, as will be ſhown afterwards. 


1 The form of the mouldboard ſole, 


come next to be confidered. 


degrees, as the plough advances thro? 
equal ſpaces. As the plough advances 
equally 


I 


differs in its manner of raiſing the fur- 
row, and requires a different form and 
poſition, both of the ſole and mould- 


and its inclination to the land ſide ſole, 


This has been very frequently form- 
ed circular, or convex, outward, like | 
the upper part of the mouldboard. But 
his ſhape does not agree with the beſt 
manner of turning over the furrow 
ſice , which ſhould be done by equal 
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equally, the earth ſhould be moved e. 
qually to the right hand, as well as he 


equally twiſted over. This maxim, 
therefore, directs us to make the mould: 
board ſole a ſtraight line from the point 
of the ſock; to its hindermoſt end, as i 
repreſented 1 in fig. 10. where I L is the 
ſtraight line of the land ſide, and IK ü 
the ſtraight line of the furrow ſide, in 
terſecting each other at the point of th 
„ 


Tur breadth of the Gat) is the neuf 


5 point of importance to be conſidered, 
This muſt be in a certain proportion 
to the breadth of the ſole, and of the 
furrow ſlice taken off by the plough. l. 
alſo depends on the nature of the ſoil. A 
foil free from ſtones, and full of tough 
roots, requires a broad feather ; ; and a 
| None] 
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ſtoney ſoil; with few roots, requires a 
narrower one. We can only mention 
the breadth proper for 4 middle kind 
of ſoil, and ſvils of very different quali- 
ties muſt have tlie feather. changed on 


purpoſe for them. 


When the ſole of the rn is nine 


inches broad, ; which: will ſuit extremely 


well a furrow of eight inches, more or 
leſs, the breadth of the feather ſhould "5 
be about ſix inches. It is very uſual 
to make the feather of ſuch a plough 
eight inches' broad; and this has been | 
thought by ſome to be an improvement | 


ou AE RI” Tos. 95" _ 


in the plough, becauſe: it makes it to 
cut off all the earth from the bottom of 
the furrow. But this great breadth of 
the feather is attended with two bad 
effects. The flice being completely cut 
Im 2 5 8 jet 


r 
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off from its bottom, ſometimes breaks 
from the firm ground, before it begins 
to riſe on he fork and mouldboard. 
By this means, it frequently happens 
chat it is not turned over by it, but is 
merely ſhifted away to the right hand, 
retaining its former poſition, with the 
ſame ſurface uppermoſt which was up- 
permoſt before. But when the feather 
is two or three inches narrower than 
the farrow ſlice, a part of the ſlice on 
the corner next the furrow is not cut. 
This keeps that corner of the lice faſt 
till the reſt of It riſes on the ſock and 
: mouldboard ; 1 and, by the time that it 
is almoſt on edge, this eorner breaks of 
itſelf, or is very eaſily broken off by the 
wider part of the mouldboard ſole, and 
; then the ſlice does not ſide to the right, 


- 


þ 1 but 
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but is properly turned over. The tear- 
ing of this little part occaſions no re- 


ſiſtance that is worth minding. The 


reſiſtance is perhaps even leſs than what 
would happen on cutting it with the 
feather, becauſe this great breadth of 


feather would make it cut the earth al- 
moſt perpendicularly, which is the ſe- 
cond inconvenience | ariſing from too 
great breadth of the feather. 

On the other hand, I do not think that 
the feather ſhould be much narrower 
than ſix inches, becauſe, when too great 


a portion of the furrow ſlice is left un- 


cut, it requires more force to tear it, 


and the work. is not ſo neatly perform- 


ed, and the mouldboard is preſſed up, 
which throws the plough to the left a- 


bove, and ſpoils the ſhape intended o 


be given to the furrow. 


The 
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The length of the feather ſhould be 
in proportion to its breadth. Ten in- 
ches along the land ſide of the ſock, or 
12 inches along the edge of the feather, 


appears to me to he a very proper 
length for a breadth of fix inches. 
| The making it much longer will leave 
too little room for bending. the ſock 
plate for fixing into the plough. It 
15 plain, however, that the longer we 
make the feather it will cut more ob- 
liquely, and meet with leſs reſiſtance. 

The height of the ſock feather, or its 
poſition with reſpect to the land ſide, 
is of ſome importance. The outer cor- 
ner of the feather ſhould be ſquare with 
| the land ſide of the plough, and ona 
level with it. It is true, that by this 
poſition the cut made by the feather 


y il 
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will not be exactly level with the ſole of 
the plough, becauſe the point of the 
feather is a little lower. But it is 
found, that when the whole feather 13 
as much lower than the ſole as the 
point 15, the plough is very apt to run 
out of the ground to the left ſide. The 


right corner of the feather, and the 


ly preſſed down by the furrow, which 

is a raiſing. This twiſts the plough to 
Ine right above, If, now, the feather 
ſhould meet with any conſiderable re- 
ſiſtance, when the point of the ſock is 
higher than the right corner of the fea- 
ther, the plough is apt to run upon the 
edge of the feather, and be thrown out 


of the ground to the left, On the other 


reaſon of which ſeems to be this: The | 


right fide of the ſock, are maſt ſtrong- 
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hand, if the right corner of the feather 
is higher than the ſole, it leaves a part 
of the furrow uncut, which the ole 


muſt paſs over, and the plough is turn. 


ed over to the left above, unleſs the 


mouldboard ſole be made higher than 


: the land ſide ſole; in which caſe the 


work is not performed as it ought to 
be, with a ſquare bottomed furrow.” 

I muſt here obſerve, that as the point 
of the ſock cuts five eighths of an inch 


below the ſole, for the reaſons given a: 


bove, it is neceflary to raiſe the mould. 


board ſole as much higher than the land 
ſide ſole, that it may be cleared by tbe 
feather cutting before it. But if it be 


any higher than this, it will not remove 


all the earth which is cut by the fea- 


ther. 


0 


er 
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le 


This forms the furrow ſide. of the 
moved from that place and poſition 


yhich it has when cut by the coulter 


and ſock, to the place and poſition 


6 rument having been conſidered as un- 


led in machinery, who were apt to ima- 


no juſt principles to guide them, could 


0f „ | neither 


plough, by which the furrow flice is re- 


rhich it has when finally left on the 
ploughed land. This part of the-plough 
as been long neglected, the whole in- 


worthy of the attention of perſons {kit- | 


oine that no rule was neceſſary for the 
conftrution of ſo ſimple an inſtrument. 5 
Thus it has been left in the hands of 
unſkilful country artiſts, who, having 
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neither judge of its defects, nor of tlie 


means of its improvement. But it may 
be affirmed : that the conftruQion of the 
plough, eſpecially of its mouldboard, i; 
of a very nice and complex nature, and 
requires conſſ derable {kill to make it in 
ſuch a mannef as to perform its work 
to the wiſh of the ploughman, and wit 
a8 little labour as poſſible to the cattle; 
I may alſo affirm, that with reſpect to 
the propriety of the work, ploughs of 
T the moſt approved conſtruction, and 
which have a great character, fall ſhort 
of what a plough may be made to per- 
form, in a proportion not leſs chan that 
of three to four. And, with reſpect t 
the reſiſtance, I may alſo venture to 
affirm, that with the ſame ſize of fur- 


row, and the ſame finiſh of the work, 
theſ 
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theſe ploughs will give as much labour 


to three horſes as a better adapted 


plough will give to two. 

The form of the mouldboard mut 
have three properties. It muſt keep the 
plough to a proper hold of the ground; 


it muſt remove the earth to the furrow 


ide, and it muſt turn it over. 

1/2, It is by the back of the ſock, and 
the fore part of the mouldboard, hav 
ing the furrow ſlice lying upon them, 


that the fore part of the plough is kept 
in the ground. Therefore, the weight It 


of the furrow will have the more power 


to keep the plough in the ground, in 
proportion as the back of the ſock, and 5 
fore part of the mouldboard, are more 


below it. The plough will alfo keep 


the ground ſo much the better, in pro- 


7 


= : portion 


r 
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portion as the earth ceaſes more gradu- 
ally to preſs down the mouldboard, a 
it is turned over. | 
In the next place, as it is by the back 
of the ſock, and by the mouldboard, 
that the earth is removed from its firſt 
poſition, it is plain, that the nigher that 


the back of the ſock can come to 2 


plane parallel to the ſurface of the 


ground, and the greater breadth of 
furrow that can be lying on the back of 
the ſock at once, the better will the un. 
der ſurface of the furrow flice be 
raiſed. It is plain too, that i in propor- 
tion as we make the twilt of the ſock 
and mouldboard more gradual, from 
the point and edge backwards, the fur- 
row will be. raiſed with leſs riſk of 
crumbling, and with leſs labour to the 


cattle. 
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cattle. The more direct that the ſur- 
face of the back of the ſock and mould- 
board is for leading the earth from the 
one poſition to the other, it muſt be 10 


much the better for taking the quantity 
a greater quantity of earth brought up 
board are of ſuch a make as to have 


little breadth below che furrow, and 


form, there is but little of: the lower 


make 


of furrow which is cut by the coulter 
and ſock all together, whereby there is 


from below, and made part of the new 
ſurface : But when the ſock and mould- 


that little of an abrupt, or irregular 


part of the furrow made to become part 
of the ſurface of the ploughed land. 
In land where the ſoil is neither clay, 
nor free in riſing, but Jooſe, or bound 


with deep roots, the plough of ſuch a 


92 Of the Mouldboard. 

make cannot raiſe above half of the h 
furrow which is cut off by the coulter t. 
and ſock ; but, inſtead of this, puſhes a Ne. 


quantity of earth to the right, leaving 


the former ſurface ſtill uppermoſt, and 
covering that part of the furrow which 
ſhould. have been raiſed. There is 2 
plough made. with an iron head, and 
ſpear ſock, without a feather; and made 
with ſuch a degree of land, or tendency 

to the left, as to require the being held 
15 over to the land ſide above, in order 
not to run into it. In this poſition of 
the plough, the ſole of the mouldboard 


behind is nearly as high as the ſurface Ml 1: 
of the ground; the back of the ſock ¶ c 
being very narrow, raiſes ſo very little WM c 


breadth of furrow, that the monldboard 
could not follow it, if it were not fo 
| . high, 
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high. Such a plough can only make a 
triangular rut, and raiſes no more 
earth than what lyes in the angle be- 
tween the coulter and mouldboard ſole, 
in the poſition in which the plough is 
going, and this earth is turned over 
upon the firm ground left to the right 


hand untouched, and covers it, ſo that 


the whole appears to be turned up. 

In che next place, che earth is to be 
removed to the right hand. If this were 
all that is to be done, the moſt proper 
form of the plough would be a half 
wedge, with its fore edge perpendicu- 
lar, moving in the cut made by the 
coulter, and having its land fide applied 
cloſs to the firm ground. Such a plough 
would remove all the earth to the right 
hand, keeping the ſame ſurface upper- 


moſt which was uppermoſt before. 
7 5 n 
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The power requiſite to draw this plough 
forward diminiſhes as the thickneſs of 
the wedge is leſs in proportion to its 
length, or as the plough is longer in 
proportion to its width. It is true, 
N that Mr Baron, in his treatiſe on the 
plough, denies this, and ſays, on the 
contrary, that a ſhort wedge is more 
eaſily drawn than a long one,' He 
alſo ſays, that when he made experi- 
ments with different wedges drawn 
through ſand, he found the reſiſtances 
to be proportioned to the len gth of the 
wedges, and he aſcribes this to the 
greater time which the ground has for 


preſſing on the longer wedge. It is | 


very true, that when the wedge is 
longer than another of the ſame thick- 


neſs, it is at any one time employed in 


1 


W. 


al 


to 
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removing more earth, in proportion to 


working in mere ſand, or in ſoil as 


looſe as ſand, and had nothing to do 


vantage would be gained by making it 


longer: But, in ſoils which have any 


© Wl conſiderable coheſion, the furrow flice 
« Witt be cut and bent aſide. In the per- 
- formance of which, there is an advan- 
n tage attending a very long and thin ; 
'S wedge, as well : as in all caſes of cutting 
ic and cleaving inſtruments. It is very 
difficult to ſay what is the proportion 
or I in which the advantage will increaſe : 
is but 1 may venture to aſſert, that it will 


is at leaſt extend to that length of wedge 
k- which is neceſſary for giving ſteadineſs 
in I to the plough's motion. 


3 ——j—jꝙ —— — — —ũ—3—4ä —— — 


its length. If, therefore, a plough were 


but to ſhift this to the right, little ad- 


A ot 
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It has been ſuppoſed; that by making 
the wedge round on tlie furrow ſide; iti 


— 


would require leſs power to draw it 

forward ; and this ſuppoſition has been 

© juſtified by obſerving the advantage Ml 
Which a ſhip has by being of this form; Ml | 
But there is very little reſemblance be. 
tween tlie reſiſtance of the water to 1 

ſhip, and the reſiſtance of the earth/ to a 

ED plough. A ſhip moves more eaſi ly, by 
being rounded in behind, becauſe; by 
this means, the water ſalls in more ea: 

ly to fill up the ſpace left by the (hip. | 

This, with other reaſons, renders: that 


form the: moſt proper for a ſhip-' - il 
But, in ploughing, the earth is riot to 
fall in behind the plough, and, if it did 
it could not help the plough's motion. 
It is true, by rounding the wedge back- 
= wards 
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wards, the reſiſtance of its hindermoſt 
part is diminiſhed; but its uſe in re- 


moving the earth is diminiſhed in the 


* ſame pr oportion; for the wedge 
will not remove the carth'but in pro- 
portion as it widens behind. If, there · 
fore, the wideneſz of the wedge behind 


is ſpecified, it will remove the earth to 
the ſame diſtance, whatever is the round 


of its furrow ſide; and the only effect 


of routiding this ſide, is to make it re- 
move the earth more ſuddenly with its 


ſore parts. This ſhape, therefore, ſo 


the plough's motlon, ſeems rather to in- 
creaſe it, becauſe it makes the fore part 
of the plough act like a wed ge of a more 


ſudden taper. Each part of the plough 
would act like a. wedge, tapered: in the 
| N ' ſame | 
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ſame direction in which a plane board 


would lye when it touches the plough 


in that part. Beſides the increaſe of 
reſiſtance, the wedge of this rounded 


form would be more apt to break the 


furrow; without removing it regularly, 


than if it were ſtraight in the ſide. It 


is plain that theſe inconveniences muſt 


be ſo much the greater as the round of 


the ſock i is more forward. 
On the whole, Kn 4 * 


ſurface is the moſt proper ſhape for 
the furrow ſide of 4 wedge, whoſe only 
office 1s to remove the earth to the righ 
hand. 5 


But, as the earth EY be raiſed upz 
as well as ſhifted to the right hand, the 
form of the wedge muſt be different 


from that now deſcribed, and muſt re- 


ſemble 
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ſemble fig. 7. No. 2. Suppoſe a trian» 


gular block of wood, G F DE, of which 
the hindermoſt and back edge G F is 


perpendichlar, and whoſe lower back 


edge F E lies in the angle formed by | 
the Jan d fide of the plough and the 


& 2 % we 


pole, and whoſe baſe FD E is a triangle, 


breadth FD is the breadth of the ſole 
were cut through level at the height A 


B, the lower part of it will form a ſort of 


wedge AC BED F. When this wedge 


is drawn forwards, in the direction 


F E, with its back ſurface A F E preſ- 


{ed cloſe to the firm land, the fore ſur- 
face B E DC, will ſhift the earth to the 


right, and at the ſame time raiſe it. Ac- 
cordingly this is very nearly the form 
4 0f 
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of the mouldboard of theScotch plough, 


bs But there remains another office for 


to turn over the furrow ſlice. This will 
not be performed by either of the 
wedges above deſoribed. It may be 
here ſaid, that the Scotch plough does 
really turn over the furrow. It does 


ſo, but for the following improper rea 
ſon; | The plough is kept over.'to' the 
land above, and the wreſt, or mould- 
board fale, riſes conſiderably above the 
land fide ſole, By this means the 
plough leaves a ſmall ridge of untouch: 


ed earth between the bottom of the fur- 


row in which it is going, and the bot: 


When the ftraight 
mouldboard has ſhifted the earth to the 


top of this ridge, it cannot remain there, 


but 
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put falls over on the next furrow. The 
hlough, by chis, appears to make good 
work, but this is only an appearance, | 


becauſe there remains under every fur- 

row a nn which is not turns 
2d up. as Ri 

Since ** it appears that che three 

old motion which muſt be given to the 
earth, namely riſing, ſhifting to the 

right hand, and twiſting over, cannot 
be performed by means of a ſtraight 
ſided mouldboard, Whatever poſition we 
give it, we muſt have recourſe to a 
twiſted mouldboard, or one of a curyed 
form, Accordingly mouldboards have 
long been made with a curve or twiſt: 
Theſe haye differcd very much in their 
ſhape, as they. came from the hands of 
different artiſts. Such perſons, being 

guided 


* 
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guided by no principle, could not bo 


expected to follow any one rule. Buy 
the operation of che plough is a certain 
thing, The earth is found by it in ono 
place, and in one poſition, and mut 
be left by it in another place, and in 
another poſition. If the farmers are 
once agreed as to the place and poſ. 
tion in which the earth muſt be left, 
there is ſurely but one way in which 
this can be beſt done, and therefore, 
when all ploughs are made ſo as to di 
tis, their mouldboards will be of one 


form. 

With "A to the firſt; it ſeems to 
be the opinion of the moſt ſenſible far- 
mers, that the earth ſhould be ſhifted 
about nine inches to the furrow ſide, 


: and that the furrow ſlice en ſtand 
with 


oy 


ow 


» 
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with that fide which was formerly un- 
germoſt now frontin g the land ſide, 
nd leaning - back to the furrow fide 
bout forty degrees; ſo that the furrow 
ice muſt be twiſted from its former po- 


ves the poſition of the hindermoſt part 
f the mouldboard, where it quits the 
rrow. If any other Poſition, of the 
rth is found by experience. to be pre- 
rable to this, It; is eaſy to vary the 
ouldb. dard accordingly. My buſineſs 
not to. inſtruct the S what 
ould be the poſition. of the earth when 0 
ft by the plough, but to make a 
lough which will, leave it in the * 
on which cheir beſt; judgements ap- 
ove. The . Which I ſhall 


ow give on this head, will ſhow that 


my 


tion about 130 degrees. This plainly 
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my principles will apply equally well { 
any opinion which they may have f 
this importaut matter.. 
The prineiple which ſhould: dea. U 
is the following” very ſimple one. 

the beſt way of ſhifting the carthits Oni 

ſide; or of raiſing it, is to! mitt i, 0 

ae it, by _ degrees for every ind 

| gh advances, ſo the be 
way of ee it over, is to gie! 
equal degrees of ewiſt for every ind 
that the plough advances/” If it iͤ ni 
ſuddenly twiſted in "y one part iu 
another, more force is required at thi 
part, and the furrow ſlice is more e 
poſed to the chanee of breaking in thi 
part, by which the regular poſſtion 
which we wiſh to leave it is deſtroye 
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This being the principle, I proceed 
to give directions, by which any work- 
man, of common ünderſlanding, may 
infallibly make a mouldboard which 
ſhall perform its work as deſired, with- 


out ever having ſeen one before, or be- 
ing obliged to copy. The directions 
will alto help him to make a mould- 
board which ſhall differ from the one 


to be here deſcribed i in any manner he 
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pleaſes, ſo as to perform the work with 

cer Ainty, f in wed manner which a farm- 

er ſhall deſire. r 
It follows, from the principle now 


| hid down, that the moment the furrow 


is ; cut. by the ſock, and begins to riſe 
on its back, it ſhould alſo begin to ſhift 
and twiſt to the right hand. F rom this 
It follows, that the back of the ſock 
. 
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and mouldboard ſhould make one con. 
tinued fair furface, without any inter- 
ruption, or ſudden chan ge. The twilt, 
therefore, muſt begin from nothing, at 
the point of the ſock, and the ſock and 
mouldboard muſt be formed byy the 
very ſame rule. 99 
In the next place, chars mel be ſome 
certain line of the furrow, on which we 
mult always, reckon the ewiſt. This 
muſt certainly be reckoned on a Une 


drawn ſtraight acroſs the furrow, ſquare 


with the land fide. Let us ſuppole, 
that the plough. has juſt entered on 4 


ridge, which has been cut ſquare a 
croſs, and has adyanced till the heel 
has Juſt entered the ridge. Then RID 
in fig. 13. will repreſent | the ſod as it 

then lies on the ſock and part off tho 


mould. 


in 


ni. 
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mouldboard. RI is tlie ſide of the ſod 
which was cut by the coulter, and RD 
will repreſent the end of the ſod as it 


was cut acroſs, while lying in the ridge. 


Therefore the angle Ris exactiy ſquare, 
and the angle D is within the ſquare 
about 16 degrees, when che length from 
the point of the ſock to the heel is 33 
inches, and the breadth. of the ſole is 
nine inches, which i is nearly the uſual _ 
dimenſions. FP bis angle D continues 
the ſame from the time chat the point 
of the ſock begins to raiſe and turn the 
ſod, cill the heel paſſes the end of it at 
DR. As the plough ady ances, the angle 


approaches nearer to the ſquare; 39 but, 


we may, without any material error, 


ſuppoſe,that it never changes from 


the time that the plough begins to raiſe 


the ſod till it quits it, This ſappoſir 


tion 
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108 Of the Mouldboard. g 
tion is very near the truth, and vill 
give us very eaſy methods of forming 
the mouldboard. I (hall point out two 
methods for this purpoſe, 5 
...The firſt 1 is by means of a protraAur 
and ſcale. "Fe. 

The protractor is a 8 divi 
ded as uſual into 180 degrees. It is re: 
preſented in figure 11. and has an in- 
dex or pointer B O A moveable round 
the centre O. One of tht radiuſes OC 
is made to project to a convenient dif. 


_ tance beyond the circumference, The 
uſe of this inſtrument is ſimilar to that 

of the common ſuit· ſto ck, uſed by car- 
penters and] joiners. If the pointer A 
be ſet to any number of degrees, ſup 
poſe 50, then the angle made by the 
edges CO, BO, will alſo be 50 degrees 
| and 


- OY 
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and a, piece of wood may be worked to 
this bevel, by applying it ſquare over 
to the edge of tlie piece of wood. The 
piece of wood may alſo be worked to 
any twiſt. Suppoſe, that it is required to 
be twiſted, in ſuch Aa manner, that it 
may be Fquare at one end, and half 
qquare at the other, Let one ſide of 
the piece of wood be planed | flat, and 
with a ſtraiglit edge. Let it be divided 
along this, edge into 45 equal parts, 
make the mark 90 af. that end, where 
the wood is to be. ſquare, Mark the 
firſt diviſion 89, the ſecond 88, the third 
87, and. ſq on, till you come to the end, 
which will de marked 45. Now, ſet che 
index of the | protractor at 90, and ap- = 


ply the angle COB to the piece of _ a” I 
wood at the mark 90, ſquare with its 
edge, 
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edge. Let the wood be worked off at 
that place till it juſt fits the angle of 
the protractor. In like manner, ſet the 
index at 89, and apply the angle COB 
to the mark 89 upon the piece of wood, 
ſquare over its edge, and let the wood 
be worked away till it fits the angle in 
that place alſo. Proceed in this man- 
ner with all the different degrees of the 
protractor between 90 and 45, and the 
correſponding points on the edge of the 
piece of wood. It is evident, chat by 


this means the piece of wood will be 
formed, ſo that the wrought ſurface 
ſhall have a twiſt, from the ſquare to the 
half. ſquare, increaſing gradually from 
one end to the other, and every part 
of its length has a gradual increaſe of 
twiſt. We may alſo vary this twiſt in 

205 — 
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any manner we pleaſe, making it more 


ſudden in one part than another. This 
will be done by making the ſpaces a- 


long the edge unequal, namely, ſmall- 


more ſudden, and wider where it is in- 
tended to be more gentle. 48102 © 
The other inſtrument is the ſcale, re- 
preſented in figure 12. which is no- 


hing elſe than Aa piece of hard wood, 


wilt which the piece of wood is to 


I 15 


111 


er where the twiſt it intended to be 


laned flat, and ſtraight, and divided 
nto any number of parts, equal or un- 


qual, according to the nature of the 


ave. The only uſe of this ſcale is to 
ve the trouble of dividing the edge 
f the piece of wood to be twiſted. It 
of uſe, therefore, only in theſe caſes 


here we haye occaſion to make ſeve- 
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ral pieces of wood of the ſame dimen. { 
ſions, arid of tlie fame twiſt. l5 


To uſe this ſcale, the edge of tlie piece ” 
of wood miuſt be worked flat andi 
ſtraight, and i in ſuch a poſition that 
there may be wood enough every when 


no be fixed to tlie piece of wood with 
pins or ſcrews, in ſuch a manner tha 
its different diviſions may correſpond 
to thoſe parts of the edge where the 
twiſt is to be, of that number of degree 
which is expreſſed by the diviſions. 
In order to apply theſe inſtrum 
: to the purpoſe of forming the mou 1 
board, another circumſtance muſt be 


attended to. It was obſerved before, 15 
that when the plough has advanced d 
pro 


whole abe of f its ſole, a line draw! 


| 1 10 
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ſquare acroſs the furrow flice, as it then 
lyes upon the mouldboard, does not 
make a {quare angle with the mould- 
board ſole, but falls about 16 degrees 
within the ſquare, 1 making an angle of 
about 74 degrees. For this rently; = 
E neceſſary, that when the edge BOof 
the protractor s index is applied ſquare 
to the edge of the mouldboard ſole, the 
plane ſurface of the protractor ſhall not 
be ſquare with that edge, but make an 
angle RDI of 74. degrees. (ee fig. 13. | 
For this purpoſe, the tail of the index 
30 muſt not be a ſquare piece, but ; 
ber elled to 74 degrees, as is repreſent- 
ed in figure II. No. 2. where BEF G 
is the index ſeen endways, havin g its 
two angles G and E of 74 degrees. The 
Prot AC goes e through i it, : 
% © 75 and 


— 
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and turns round the pin H O, which i; 
ſquare with the ſides B G and E F. By 
this means che protractor A C will make 
an angle of 74 degrees with the upper 
edge of the index B E. 
35 The protractor, with this change be- 
ing applied as above directed, with its 
index ſquare with the outer edge of the 
mouldboard ſole, will always giv e the 
proper twiſt for the furrow, reekoned 
| directly acroſs i 3 
Now, let C, fig. 1 3. be the hinder- 
malt point of the mouldboard above; 
and let ID E be the ſtraight edge of the 
mouldboard ſole, or rather of the ſcale 
fixed to it, and let E be the point, to 
which the index of the protractor is ap- 
plied ſquare, when the ſide CO (fig. 11.) 
being opened to 130 degrees, jul 


touches 


f the Mouldboard. | tris 
couches the point C of the mouldboard, 
(fig. 13.) Meaſure the length from E 
to the point of the ſock, and make this 
the length of the ſcale, (fig. 12.) * 
vide this ſcale into 130 equal parts, and 
number the tens as in the figure 12. 
Now, let this ſcale be applied to the 
fraight edge of the mouldboard ſole, 
and there fixed with ſcrews, ſo that the 
beginning of the diviſions may be at 
the point of the ſock, and the diviſion 


130 will then project a good way be- 
hind the mouldboard. This is repre- 
ſented in fig. 14. where CI is the land 


ide ſole, C is the point of the ſock, and 


CB is the ſcale. The protractor being 
applied to this ſcale, in the manner a- 
bove directed, will regulate the mould- 
board to one uniform twiſt, from its 

hinder. 
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hindermoſt Point) to the very point of 
the ſock, for rming at once the mould- 
board irſelf, the, fore edge of the ſheath, 
and the back of the ck, ;. 
In uſing, theſe inſtruments, 1 we ml 
always be careful to apply the, edge of 
Ee 
mouldboard ſole ; and the part of ihe 
ſcale which projects behind the ſole mult 


be ſupported, fo that it may not be 
preſſed out of the ſtraiglit by applying 
the ſcale to it. Neglect in either of 
theſe particulars, may produce great 
errors in the form of the mouldboard. 
It muſt now be obſerved, that the di- 
rections here given requite a correction, 
on account of the plating with which 


the mouldboard is to be covered. This 


may be done by akering the diviſions 
of 


Of the Mouldboard. 1 
of the ſcale in . the, following manner 7 
The ſcale being four feet long, it is di- 


vided into 130 parts, which anſwers to 


— 4 


1 


cd at every: five. This makes 26 prin- 
cipal diviſions, each foot having 63. Set 
off the firſt 20 diviſions; from C to H, 
(ig. 14.) the ſame as if the whole ſeale 
nere diyided equally, and put the mark 
at H. Set off 25 inches from H to 
„ and: put the mark 20 again at A, 
be mark 50 at D, and divide the ſpace 
\D equally, Set off 35 inches from D 
o E, and put the mark 65 at E. Let 
he diviſions between 30 and 635 gradu- 
ly inereaſe, being ſmalleſt at D, and 
iggeſt at E. The diſtance from E to 
25 will now be two feet, and is to be di- 
'* E vided 


the I 39 degrees of twiſt; and it is mark- 


ed. 
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vided equally, in the ſame manner 2 

the whole ſcale would have been without 
this correction. The blank between N 
and A is to make up for the difference 
between the inner and outer ſide of the 
fock; and the inequalities of the other 

diviſions is to make up for the differen 
thickneſs of che plating. Although th 
mouldboard made by this cor 
ſcale has Not the regular twiſting of it 
parts, yet the ſurface of the iron 
have chat 1 twiſt which i is intenc 
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From this deſcription of the inſin 
ments, and of the manner of uſin! 
them, it is plain, that whatever opinio! 
farmers may have concerning the £ 
dual variation of the twiſt which d 
plough muſt give the furrow, a mould 

| | bot 
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board may be made by theſe inſtru- 
ments, which ſhall produce the twiſt 


lowing - diviſion of the ſcale gives a 


form of mouldboard which is much 


on the diviſions of the ſcale, and the 
numbers in the ſecond column are the 


liſtanoes from the hindermoſt end of 
the ſock. 


which is deſired. Accordingly the fol- 


approved of. The numbers in the firſt 
column are thoſe which are to be placed 
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The following diviſion of the ſcale 
alſo produces a mouldboard which has 
given great ſatisfaction. | 3 

Feet. I nches. 

20 - „„ 0 
3089 . 
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1 have already obe ed, that 6 
method alſo forms the back of the ſock, 


and the fore edge of the ſheath. But 
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AC,. which is not made up by the ſheath 
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as it is conv enient to know pretty Near- 


ly the inclination and curve of the 
ſheath, before it is framed i into the beam, 
F ſhall here give directions, illuſtrated by 
fig. 15. The perpendicular height 4 


C of the ſheath, reckoned from the ſol: 
to the under ſide of the beam, at the 
fore ſide of the tenon of the ſheath, i; 

13 inches, and its inclination forward 


CD is 14% inches. The fore ſide of 


the ſheath may be formed to a circle 
D, having the radius D O of 18 inches 


the centre O being i in a perpendiculz 
above E, which is 19 inches from C. 


This will leave a ſmall ſpace between 


but this 3 is of no detriment, for if the 


ſheath were ſo far forward, Working It 


p: 0 the twiſt would weaken its tenon. 


The 


2 
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The part of the ſcale, before 20 is of no 
uſe in making the mouldboard, as It is 
before the point of the ſheath. It ſerves 
to ſhow the point C, fig. 14. where the 
land and furrow ſides interſect each 
other. The ſcale muſt be fixed fo, that 
20 at As equally forward with the 
point of the ſheath, and che edge which 
is uſed for forming the mouldboard 
muſt be 22 inches from the land fide at 
the paint of the ſheath, and 32 4.8 [. 


. When the ſhocing i is put on. the wood at 
aus ſize, it makes the fole to be above 
. nine inches, | which is abundance of ©! 
q breadth for general purpoſes. | | 3 
. The other method whi ch 1 ſhall give 
; for formin, g the mouldboard, is by an 


inſtrument repreſented i in fig. 17. which 1 9 
we call a beyel. It conſiſts of a ftraight Fo 
Heer 
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piece of wood K M, which may be call. th 
ed its handle, and a rod N P, fixed in- Mm 
to it at an angle equal to that which pr 
che croſs line R D of the furrow, fig. up 
I 3. makes with the mouldboard ſole, Wc: 
namely, an angle of about 74 degrees, 
The lath A B is faſtened to its upper 
] fide, parallel with i its edge, ſo as to form 


"A ſhoulder, which can be applied to the 
edge of the mouldboard ſole. This in- 
ſtrument i is repreſented endways in No. 


2. by which the angle or ee ny 


be better ſeen. 
In order to ſee the manner of ufing le: 
| this inſtrument, conſider fig. 16. where re 
8 is the point of the ſock, GL che land lo 
ſide of the plough, CRE a line drawn ch 
parallel to it, along the furrow fide of I cli 
= phe ſheath, and CI the furrow ſide of m 
; the 
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the mouldboard ſole. RA is the upper 
mould of the mouldboard, drawn to its 


proper thickneſs and poſition. This 
upper mould muſt be taken from a pat- 
tern made by. the protractor and ſcale : 
Or we may come extremely noir the 
equal twiſt, by making RA a ftraight 
ine, ſet on at R, oppoſite to the point 
I. which is two feet diſtant from the 
point of the ſock. RA muſt make an 
angle ARE of 46% degrees. 

Now, let a piece of wood be choſen 
for the mouldboard. This muſt be at 
leaſt eight inches thick, and of che ſhape 
repreſented in fig. 16. No, 2. The 
lower edge C H muſt be about 224 in- 
ches, the height OP 12 inches, the in- 
clination forward CP of its fore fide 


muſt be 11 inches and the upper edge 
| 


<> * 7 1323 * dit 2 — * . 
a Wu — — Cs" as A 
——— « * ** r 3 * —— wad 22 — 

23222525 > RL — Ft 

# * 2 9 
* 
— — 
* ot 


per edge, and HC DI its under edge, 
For this purpoſe, it muſt be hewel 
away with a perpendicular face on the 
land ſide, in in ſuch a manner that the 

= loweſt point forward C of figure 16. 
No. 2. may be at C in figure 16. No. I 
which is the interſection of the furroy 
ade Al. with the furrow fide of tt 
ſheath CR; and the higheſt point 4 
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OA muſt be about 24 MOOG When 


this P iece is joined to the plough, in 


ſach a manner that the mouldboard can 
be worked out of it, it will ſtand in the 
poſition, fig. 16. AOR B being its up- 


behind figure 16. No. 2. muſt fall on 
A No. 1. The perpendicular face 2 
bovementioned - muſt now apply cloſ 


to the furrow ſide of the ſheath, all the 


Way from 0 to * Now, let the mould 
| Cl 
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CI be drawn on' the under edge of the 
piece of wood, and the mould R A on 


it upper edge, in their proper poſition, 


or inclination: to each other, as in the 


foure, and let the fore edge of the 


ſheath on the land ſide be formed ac- 


cording to figure 15, Every —_ is 


now ready for applying the bevel. 
Lay the ſtock or handle of che bevel 


along the line G C, che end M of the 
ſtock being towards 65 and the check 

or angle of the ſtock being applicd cloſe . 
o G C, ſude it back along G C, till 


the rod PN of the bevel comes to touch 


the ſheath; - which'it will do at firſt on 
the furrow ſide. Let the wood be hew- 


ed away till the rod now touches the 
fore edge of the ſheath « on the land ſide. 


In this manner proceed backwards, al- 


ways 


= na ' * : . * 
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ways ſliding the ſtock along the drau ght 


Cl, and hewing away the wood till the 
rod can touch the fore edge of the 
ſheath on the land fide. This will form 
the mouldboard as far as the top of the 
ſheath. Proceed in the ſame man- 
ner, always applying the ſtock to the 
draught C I, and hewing away the 
2 wood till the rod can touch the mould 
draught R A; drawn on the upper edge 
of the mouldboard in its different parts, 
Wen this is done, if the ſtock be gra 
dually drawn along CI, and the rod 
applied to the fore edge of the ſheath 
C R, and the upper mould draught, the 
rod itſelf will flide along the ſurface of 
the mouldboard, and will, in every | ſitu- 
ation, be perfectly ſimilar to the edge 


of the Protractor, and perform the ſame 


office. 


15 
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The mouldboard made in this man- 


t 29 


ner will hardly differ from that made 
by the ſcale and protractor, and may, 
like it, be varied at pleaſure, by vary- 
ing the form of the fore edge of the 
ſheath, and the form of the upper 
mould draught RA. 

A gentleman, who has been ſo good 
as to look over this performance before 
it was put to the preſs, has favoured me 
vith the following obſervations on theſe 
two methods. 5 15 

The method with the ſcale and pro- 


tractor does not give an equable twiſt 


« of the mouldboard in any part, ex- 


«cept juſt at the point I. The me- 
e thod with the bevel | is exact all the 


« way from the point of the ſock to I. 
. * Both the methods give too much in- 


R 5 « cli- 


will enable us to give it a regular twiſt, 
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« clination to the furrow after it paſſe 
16 J, and leave it turned farther than 
*« 130 degrees.” 
As I make no pretenſion to mathema- 
tical knowledge, I will not diſpute the 
truth of this obſervation, eſpecially as 
I am informed by my friend, that the 
deviation from a regular twiſt is not ſo 
great as to affect the performance of the 
| plough very materially. Beſides, the 
reader ſees by this time, that this me- 
|  thod of forming the mouldboard, whe 
: ther by the protrattor, or by the bevel, 


or any twiſt we pleaſe. We have only 


to vary the diviſions of the ſcale for the 
protractor, in ſuch a manner as a ma- 
 thematician ſhall direct for the twiſt re- 
quired. If we uſe the bevel, | the ma- 


thematician 


N 
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thematician can inform us what ſhape 
of the upper edge of the mouldboard 
will form the whole ſurface to the de- 
fired twiſt. And I reckon it a matter 
of ſome conſequence to have pointed 
out a rule, by which workmen may 
make mouldboards with abſolute cer- 
tainty, according to any given prin- 
ciple, whereas at preſent they are made 
at random, or by the eye. 

The laſt circumſtance to be taken 
notice of with reſpe& to the mould- 
board, is the form of its hindermoſt 
end. This has been greatly varied by 
different workmen, - althou gh there is 
only one way of making it proper for 
its work, which is, that all the parts of 
it ſhall leave the furrow in one inclined 
plane, This may be very nearly done 


t 


In 
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in the mouldboard now deſcribed, by 
making the hindermoſt end of the ſame 
curve with the fore end, the curve 
cutting the mouldboard, all at one 
length, as in fig. 13. When the mould- 
board is of any other ſorm, its hinder- 
moſt end may be formed ſo as to leave 
the furrow in one regular inclined line, 
by the following eaſy method. Let two 
parallel lines be drawn upon an even 
floor, at the diſtance of the extreme 
point of the heel of the mouldboard ſole, 
from the land fide of the plough, as is 
repreſented in fig. 16. by the lines Gl, 
and QT. Let the plough be ſet with 
its land fide along GL, ſo that the heel 
of its mouldboard ſole may be at l. 
Now, let a ſtraight plank, of the ſame 
breadth with the mouldboard, be ſet 
ah. with 
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v with its ſtraight edge loa the line Q 
e WT, but leaning « over to the furrow ſide. 


Let it now be turned round upon the 


line QT, like 'a door on its hinges, 
till it touch the hindermoſt end of the 
mouldboard, which muſt be cut away 
till the plank touches it from the heel 
o the top, and ſtands at the proper in- 
lnation- to the furrow ſide. After this 
deſcription of the mouldboard, and this 
count. of the principle which leads to 


o draw any compariſons between this 
mouldboard and thoſe of other forms ; ; 


and I. doubt not but that the reader 


this merits the preferenc e. 


the conſtruction, it ſeems unneceſſary 


vill agree with me in thinking that 


As the deſcription hitherto. given of 


the plough, has all alon; 8 related to the 
plou gh ; 


134 Of the Mouldboard. 
plough which has the feather ſock on 
the ſheath, it may be thought that this 
conſtruction is proper for that kind of 
ſock, and that manner of framing, on-. 
ly. But it will correſpond equally wel 
with other ſocks and methods d 
framing. 
When land is ſtoney, the ſpear-ſock 
is thought to be the moſt proper, and, 
in this caſe, 2 plough framed with 
| head is thought better than one framed 
inthe manner already deſcribed. Such 
a framing is repreſented in fig. 18, 
In this framing, the land fide of the 
ſheath muſt be even with the land fide 
of the head, and with the land fide of 
the fore and hinder end of the beam. 
This is done, by giving the ſheath 2 
ſhoulder upon the land ſide, both above 
* 
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and below, and not making its tenon 
n the land fide, as is uſually practiſed, 


”. @&. = > 


cath may be through the middle A 
he beam, which will give it the great- 
T ſtrength. Thus the land ſides of the 
ead and ſheath, and ſtilt, are in one 


lane. 


fig. 15. 28 far down as the upper 
de of the head. The plough however 
il not be materially hurt, although 


is conſtruction, is more over to the 
rrow ſide than uſual. 


a this manner, the upper tenon of the 


The curve of the ſheath and its in- 


ination forward, are to be the ſame as 


e ſheath has not ſo much curve be- 


DW, which would perhaps weaken the 
wer tenon of the ſheath, which, in 
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dermoſt part of the head, or it may hg 
of the ſhape expreſſed by the ſhade 
part of the figure, with a chock of won 
between it and the heel, and an irot 
bolt through it, as C D. This is a mud 
ſtronger form, and leſs liable to rad 
This framing of the plough may bey 


ſed either with a ſpear ſock, or with 


—— — — 


feather ſock. The ſpear ſock is repr 
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ſented in fig. 19. which ſhows th 
ſole of the head and furrow ide; inc 
ned as they ſhould be, when the moul 
| board is made according to fig. I. 
A croſs ſection of the hindermoſt pa 
of the ſock is ſcen at NI, where E 


136 Of the Mouldboard: 
The ſtilt may be either of ſuch a mould 


as is repreſented by the dotted lines it 
fig. 18. ſo as to frame into the hin 


A I 


v 


AC is the iron work of the ſock, B n 


l 
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its back; B E its land fide, and A C its 
furrow ſide, and CD the ſole of the 
head. The back of this ſock behind 
will have very nearly the ſame inclina- 
tion with the mouldboard of fig. 14. 
a that place. 

The greateſt difference between this 
and the feather ſock plough i is in the 
height of the mouldboard ſole. As the 
ſpear ſock does not cut the furrow ſo 
bw before the mouldboard ſole as the 
feather ſock does, the ſole muſt be 13 
inch hi gher all its len gth. - Different 
ſoils require a variety in this reſpect. 2 

Another difference is, that the point 
of the ſock muſt not be ſtraight with 
he land fide,” becauſe, in this caſe, it 
would be too much to the left, and 
would not ralſe up all the furrow, when | 
j 
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the coulter is placed as before directed, 
which is its moſt proper poſition in this 
plough, as well as in the feather ſock 
plough. 2115 
When the feather ſock is put on thi 
head, as is repreſented in fig. 20. the 
hindermoſt end of the ſock is as N 2. 
CAB being its back, and C E its land 
ſide. This ſock has nearly the ſame 
inclination behind with the mouldboard 
of fig. 14. at that place. As this ſoeł 


has a feather, the mouldboard ſole may 


be made as low as when the ſock is in 
the ſheath. The point of the ſock mult 


alſo be ſtraight with the land ſide of 


the plough. . 
3M feathered ſock plough with: a head, 


will admit the ſock to be flatter above 


than when the ſock is « on the ſheath, by 
which 
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which means there is more length of 


the plou gh below the furrow before it 


18 


;s turned up, and the plough keeps 
better in the ground, and ſeems, in 
this reſpect, preferable to the other, in 
ſoils where obſtacles frequently occur, 
which are apt to put the l out of 
the ground. 

When the iron head, with the feather 
ſock, is employed, the twiſt of the mould- 
board is formed in the ſame manner, 
but is extended more forward, becauſe 
the hindermoſt end of the ſock is ſmall- 


* 


ich 


It is beſt to have theſe of caſt metal. 
This requires a wooden pattern. This, 
for the feather ſock on the ſheath, mult 
be formed to the regular twiſt by the 


ſame inſtruments which are uſed for 


forming the mouldboard. For the ſock 
on the head, the pattern is | made pro: 
portionably flatter, becauſe, in this caſe, 
the twiſt is extended further forward. 


 Dire&ions for framing the Plough. fig. l 


When the ſundry parts of the plough 


are to be marked for the tenons and 


mortiſes, they muſt be laid in the poſ- 
tion which they are to have when thc 


plougb 
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rough is made. The poſition of the 
beam for giving the proper hold depends 
on two things, | If, the different length 
of the beam, and the height of its fore 
end from the plane of the ſole. 24, The 
inclination of the line of draught. If all 

gloughs were of one length, from the part 

which turns the furrow, to the part of the 

beam by which the cattle draw, the rule 
for giving them all the ſame hold is very _ 
ſhort and ſimple ; namely, to place the 
fore end of the beam at the ſame height 


above the plane of the ſole. But this 


rule will not apply when the beams are 
of different lengths. The followin 8 me- 
thod may therefore be practiſed. . 
AB (fig. 22.) is a ſtraight batten a- 
bout ro feet long. Let there be a notch, 
ſtud, or other mark c. about 3 feet, 5 
6” 
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point H about 4 inches farther from A, 


of draught with the ſole of che plough, 


L H A, equal to the inclination of th 
draught, This inclination is to bef 
found by directions which will be give 


N draw the perpendicular ML, meeting 
the draught line in L. Make LG 2 
bout five or ſix inches, and draw the 
line GH. Take a ſtraight batten E E. 


middle K may be about four feet from 


142 Of framing the Plough, © 
6 inches from the end A. Make the 


which, in moſt good ploughs, is nearly 
the diſtance between the point of the 
ſheath, and the interſection of che line 


Draw a line HL, making an angle 


afterwards, N Make H M nine feet, and 


and lay it on the line G H, ſo that is 


H. Let the battens E F and A B be con- 
nected by a batten AK nailed to both 
which 
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rhich will keep EF in its proper place 


A, 

und inclination; 
1 Now, let the ſheath be cut by A ould 
the 


o its proper curve forward, and a 
iraught made for the ſole, or let it be 
lo formed on the end which is to be 
he cite Let it alſo be marked at che 


the ſtilt alſo be cut to its proper 
ple draught on the edge of the batten 


B, and its point at the noth c. Place 
lo the ſtilt in its proper poſition. Then 


ark of the ſheath. Slide the point of 
con- 


e beam backwards or fore wards along 
he edge EF, always keeping its under 


lch tide 


eight, where its tenon is to begin. : 


ould. Now, place the ſheath with its 


ay the beam; with the under part of 
fore end, on the edge of the batten 
F, and its under ſide on the tenon 
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ſide to the tenon mark of the ſheath, ju 

till the other end of the beam projects 
ſufficiently behind the ſtile; for giving |: 
a proper length of tenon. The mort. m 
ſes and tenons muſt now be marked, c 

while the parts are in this poſition, and 
the plough will have its proper hold fu 0 
che inclination of the draught, and of 
when the bridle is added, the plough pl 
will keep its heel well to the ground. ill © 
If the plough is to be worked with: le 
bridle and chain, a'piece muſt be fixe ol 
to the fore end of the beam, wheat it 85 
laid down for marking g. which will mak © 
the part which touches the batten EF 
to correſpond with the ſituation of the 
by point of draught i in the going plough. | H 
i 


The part of the batten A B, which i 


behind the heel of the plough i is for ad 


 juſting 
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5, juſting the height of the ſtilt handles. 


ts This mult be the ſame whatever is the 
Ml 1ength of the ſtilt, and for ordinary 


ches from P to B. 


The aſcent or inclination, of FY line 


f the cattle, and the diſtance from the 
plough at which they are yoked. When 


of the chain or draught rope Which 
goes through the backband. Meaſure 


poreaft, as one f chem is on che un- 


men, muſt be a about three feet two in- 
of draught depends: both on the height 


the horſes are ſtanding in the-draught, 
et a plumb line be applied to that point 


the height from the ground, and the 
diſtance, of the point of the ground | 
where the plummit falls from the point 
H, three inches behind the point « of the 
ſheath. When two horſes are going 


„ | plopghed 


l 
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ploughed ground, we muſt add half tlie 
depth of the furrow to the meaſure ta. 
| Ken as above directed. When one horſe 
is yokell before another, in ſuch a man- 
ner as to make two aſcents of draught, 
a middle between theſe may be taken, 
it both are of equal ſtrength. If they 
are not equal in ſtrength, the medium 
line of drauglit will be nearer to the 
draiight line of the ſtrongeſt; ' Thus, if 
H N be the drauglit line of the hinder- 
' moſt horſe, and HO the draught line of 
the foremoſt ; and if the draught of the 
firſt is ſtronger than that of the laſt, in 
the proportion of five to four, for in- 
ſtance, make H N five parts of any 
ſcale, and HO four parts of the ſame 
ſeale, Make N P parallel to H O, and 
OP parallel to HN. Theſe two lines 
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will meet in P, and H P will be the di- 
rection of the medium line of draught. 

The framing on the ſheath requires 

only this farther direction in addition 

to what has been already ſaid, namely, 

that in order to make its land ſide on | | b 
the ſame plane with che land ſide of the | [ 
ſole, and, at the ſame time, - its tenon „ 
dear the middle of the beam, it muſt 
have a ſhoulder on the land fide. This 
will ſeldom need to exceed 2 2 of an inch. 
The land ſide of the Milt muſt alſo be 


"ns 


in the Lame: -plans . che ſheath-and 
foe. Sond ac 
In fixing on the 8 fide of = 
plough, the inſide of the mouldboard 
muſt be hewed tilLit is reduced to the 
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thickneſs of 2, or 22 inches in the 


middle, where the little ſtilt is to be 
men 
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fixed. The upper ſide and hindermoſt 
end may be made thinner, becauſe they 
are expoſed to leſs ſtrain. The mould. 
board is then fitted on to the ſheath, at 
its proper inclination with the land fide 
of the plough, and the proper width 
behind. The little ſtilt is then fitted to 
and marked for its proper height. The 
FT mouldboard being now taken away 

again, the little {tilt is nailed to its pro- 

per place. The mouldboard being + 
gain put on as before, the ſtilts are 

: bored for the rungs, and marked for 

the length. is 
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When a ub is made with ſuch a 
degree of hold as in fig. 24. the point 
C of the bridle, to which the draught-i 1s 
pplied, is kept in its poſition by means 
f a chain CD, which is hooked to a 
ſtaple at D, at ſome diſtance behind on 
the beam. 


The chain may be made 
ſhorter or longer by means of the click 
in the ſtaple D; and by this means, the 
pint of the bridle C is kept in a circle 


round the centre bolt B, and the plou gh 
gets more or leſs hold, according as the 
chain is made longer or ſhorter. When 
the plough is mounted in this manner, 
the poĩnt of the beam i is ſet higher than 
when no chain is uſed, although the 
2 
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height of the ſheath be the ſame, as haz 


deen eee * 
bor framing. The ploughmen call this "MN 
giving the plough greater redd or free. Man 
dom. This form of the plough enable 
us to give it greater changes of hold move 
than when a bridle is ufed without 2 We 
chain, becauſe the bridle. may be made E 
Alon ger from the bolt, without any dal. b i 
ger of breaking, being ſupported by the BY 
chain. The part of the beam alſo b. b. 
tween the bridle and ſtaple is ſome ha, 5 
ſecured from breaking upwards; and ii 
che ſtaple could be conveniently placed . 
ar the very ſtile; it would be füll erf 
ſecure. - 'This bridle is made vin 
notches on each ſide of the middle, ini 
order to . tho nn more or leſ lrau 
land. hte $S 4 of 
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When two horſes go a- breaſt, the 
draught line falls f in with the direction 


ne furrow, the draught line is then re- 


nored to the right, ſomething more than 


g. 25.) where A DB repreſents the 


lrau ght line, when the hor ſes are all 


he point where the line ADB falls in 
fith the furrow, and A is the point 
chere it falls in with the centre draught. 


Iraughr line AEC. It may be obſery- 


a d of this manner of drawing, that the 


of the plough, or is right along the 
beam. But when the horſes go all in 


jalf the breadth of the farrow, (ſee 


athe furrow, and A ECi is the draught 
ne when the horſes arc a breaſt. Dis 


DE will then be the diſtance of the 
ich of the bridle, upon” _which the 
tain ſhould be placed, from the other 


drau ght 
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152 Of the Uſe of the Chain. 
draught line can never fall parallel wit Ml e 
the direction of the plongh. Indeed, 


even where the horſes are a-breaſt, the 
draught line is not exactly in the di. 
rection of the plough, becauſe the lan 
horſe generally keeps more than nine 


inches from the edge of the furrow. 


of the Uſe of Wheels to a Plougb. 


| F rom the deſcription which has 4 


ready been given of 'the various part 


ol a plough, and the reaſons which han I 
been offered for giving to each of the ar 
the form which I have recommended hav 
| the reader will ſee what part of the worli plai 

is performed by each, and will be ali ing 


to judge of any alteration which mi 
be propoſed: by way of improvement 
: eh. 2 whethe 


whether or not they tend to make a 


fly drawn, more regular in the draught, 
or more eaſily managed. Care has been 
aken of each of theſe things in the for- 
going conſtructions, and experience 


ſhows that a plough may be ſo made, 


ploughman. | 
But ploughs have been uſed hich 


having many parts which are not in the 


ing ſheets. - As theſe ploughs are now 
in great vogue, and much uſed both in 
England and other countries, and as 


ùỹuF 
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plough perform better work, be more ea- 


as that, when working in even and well 
dreſſed ground, the | plough will per- 
form the work almoſt of itſelf, requir- 


ing very little attention from the 


5 N 
F 
| 

|; 


are of a very different conſtruction, 


plain plough, the ſubject of the forego- 
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paſs them over without notice in thiz 
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the parts added are intended for pro- wh 


ducing ſome of the good effects ju: 


now mentioned, it will be improper to 


treatiſe. The chief of theſe propoſed 


tag 
improvements is the addition of wheels Wl tha 
to a plough, which ſhall therefore be WI whi 

5 particularly confidered in this place. | Gr 
| Tt has been a very general opinion, Wl by 
that the addition of wheels is an 1in- Wl anc 
provement of the plough, but artiſs I one 
have differed exceedingly, both as to WM «th 
the manner of applying them, and the 
parts to which they ſhould be applied, bee 
Since theſe parts are only ſubſervient to ¶ ed 
the part of the plough which really per- apf 

7 forms the work, and as the manner of cip 
acting of a wheeled plou gh differs con- gi 
eit! 


nes & From that of a  plough | without 


| wheels 
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wheels, we muſt conſider particularly 


cheir action, at the different parts to 


which they may be applied, in order to 


judge of their advantages or diſadvan- 


tages. The reader alſo will eaſily ſee, 
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that the form of that part of the plough 


which is in the ground, and really per- 
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forming the work, muſt be regulated 


by the fame principles in both caſes, 
and that what is moſt proper for the 
one will alſo be moſt proper for the 
other. 5 
One manner in which wheels have 
been uſed, is to have two wheels appli- 
ed to the beam, by a carriage. Wheels 


applied in this manner have their prin- 


cipal effect in regulating the plough, by 
giving it a certain quantity of furrow, 
either in breadth or depth. While one 


wheel 
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wheel continues in the furrow, and the 
plough is ſet to take any given breadth, 
it muſt keep that breadth very regular. 
ly, and not be liable to make any ſud- 
den bend, and is therefore very proper 
for keeping ground ſtraight that is al. 
ready laid out in ſtraight ridges. Alſo, 


when the beam is fixed to any height af 


the wheel carriage, the plough muſt be 
kept at a fixed depth, and, by ſhifting 
the beam higher or lower, the plough 


may be made to go deeper or ſhallower, 


as occaſion may require. When, there 
fore, the ſoil is equally deep, and fre 
from obſtacles of ſtones or roots. this 
plough muſt require little labour in 


But, 


Of the Uſe of Wheels. T5% 
But, on the other hand, when the ſur- 
face is not a plane, either level or in- 


clined, but has a number of heights 


ind hollows, as is frequently the caſe, 


eſpecially in croſs ploughing, the wheel- 
one without wheels, which the plough- 
the wheeled plough is out of his power. 


qually deep in the length of a furrow, 


admit of being deeper ploughed than 
what is near the furrow, 


It 


ed plongh cannot be ſo proper as the 
man can regulate to his mind, whereas 


In like manner, when the ſoil is not e- 


or would require to be ploughed to dif- 
ferent depths at different places, it can- 

not be proper to have the plough fixed 
to one certain depth. It is known that, 


in general, the crown of the ridge will 
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It muſt alſo be obſerved, that in mak. 
ing the firſt furrow of the ridge, the] 
wheel which, at all other times, goes in 
the furrow, muſt now be as high before 
the furrow is made, as the one on the 
unploughed ground. This requires the 
| plough to be altered every time we 
make the firſt furrow of a ridge. On 
the other hand, when a plough is mal. 
ing the laſt furrow of a ridge, the wheel 
which, at all other times, goes on the 
unploughed land, is now in the furron 

of the former ploughed ridge, or 0 
| the oppoſite fide of the ſame ridge 

This will, in like manner, require a 
alteration of the plough. 

From theſe obſervations, it appears 
that inconveniencies ariſe from keeping 
the plough in one uniform depth, and 

hat 
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Jpecified, very little labour is ſaved to 


the ploughman upon the whole. It 
muſt alſo be obſerved, that the part of 


the wheeled plough in the furrow muſt 


be the ſame as that of the plain plough, 


ur, in this plough, the draught line 


-- 


he furrow, to the wheel carriage, and 
he other from the carriage to the cattle. 
o this is added the draught of the 


theels and carriage. 
hich the preſſures are exerted. With 


hat on 
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nat by the frequent alterations here 


when the centre draught is the ſame. 


bas often two different aſcents, one 


from the part of the plou gh acting in 


In finding the draught line of this 
lough, we muſt conſider the parts upon 


eſpect to the part of the plough which | 


in the furrow, the preſſure is exerted 


N * r 


: EW” e : wat 5 at SIR — => 
7 a 1 bg go" 2 a = — — . 
P ht St TEES a N 
62 ab ae ASS — — 
— RY 4 4 = 


— 


* abt „ R A a tC Rr * j ood , ” * n Te 
— — — ar ITS). . —— 3 » - —.— cg 0 * 40 8 PINE is 7Y IP 4 * W 8 : 
— 8 — a ; & . Ae; WT * . a 8 © — 4 r 3 > — 
_ = N . vu Tag <4 * 8 — * "4 1 
Mis . . . : | F 8 2 1 8 


_ + 
2+ 104M 
m_ >. 
a; 


160 Of the Uſe of Wheels. 


on that point which we have called the 


in! 


centre of action. This will vary a little, it | 
by a change in the depth of the fur. 


line 


row, and by any difference in the ne 
length and poſition of the fock and 


the 


coulter. But, in general, when the dif: en 


tance between the point of the ſocl FE 


and the heel is two feet nine inches, the ar 


_ draught line will interſect the fole abou nal 


Thi 


dra 


14 inches back from the point of the 
ſock. 


With reſpect to the carriage, o 


and 
nw 


ſtra 


preſſure of the draught is always exen 
ed on that point to which the draught! 
applied. Some may think, that the 


preſſure of the work is exerted on thi ref] 


point where the beam reſts upon the plot 


carriage. But, in whatever way t e. 


carriage draws the plough, or beam, 0 7. i. 
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in whatever way the carriage is made, 


it has all one effect, and the draught 


a 


the different parts which connect the 
centre of action with the part of the 
arriage to which the draught of the 
horſes is immediately applied; but 


makes a ſtraight line through them all. 


o the draught point of the carriage, 
and the other from thence to the horſes. 


If theſe two aſcents make but one 


X -:- - © 8 


line will never follow any elevation of 


the beam, nor the various turnings of 


Thus; then, there are two aſcents of 


draught, one from the centre of action 


fraight line, che plough will, in this 
reſpect, differ very little from the 
plough without wheels, becauſe then 
there is 0 preſſure upon the wheels. 


[t is true, chat the plough will not go 
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plough will be regulated in its depth, 
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deeper, but it will be eaſily thrown ou. 
U the firſt aſcent of di aught is greater bott 


than the ſecond, fo as that they make 


an angle below, at the part of the car- 
riage which is drawn by, there will then 


be a preſſure upon the wheels, and th: 


and will go ſteady. This preſſure upon 
the wheels will be ſo much the greater, 
as the two aſcents of drau ght differ 
more from each other. 

It is thought that power 18 gained by 
thus raiſing the line of draught upon 
the carriage, beca auſe, in the common 
way, the draught is partly employed in 
pulling the plough out of the ground, 
and the remainder only is employed in 
pulling the plough forwards. In the 
wheeled plough, the draught of the 
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cattle may be made parallel with the 
bottom of the furrow; but it muſt be | 
here obſerved, that by giving this di- 1 
rection to the draught of the horſes, we 1 
increaſe the preſſure of the wheels; and * 


c * 
9.6 ene, „ _ . I | - 
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os 


while power is gained by leſſening the 
aſcent of draught, power is alſo loſt by 
increaſing the preſſure upon the wheels. 
[am of opinion, that, when theſe cireum- 
ſtances are duly attended to, and when 
we conſider the uneven and compreſ- 
ſible ſurface upon which the wheels | 
muſt move, we ſhall fiad that no power 
vill be gained by placing the draught 
higher upon the carriage than the 
ſtraight line which joins the centre of + 
action of the plough with the height of = 
draught, as it comes from the lower end 
of the horſes baekband. With reſpect, 
ER * there- 
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cherefore, to the caſineſs of drayght, the 
wheeled plough does not ſeem to poll 
any advantages, and it is loaded wit} 
the additional weight of the carriag 
and wheels. {1 
There is a abevied plongh of 2 mud 
more artificial conſtruction than ib 
me now deſcribed, having wheels 
rollers applied to that part of it which 
3s in the furrow. 5 
In order chat the furrow ſide of 
plough may ſhift and turn the earth in 
the manner deſired, the plough muſt be 
ſupported a gainſt the reſiſtance whit 
it meets with from the earth, As. 16 
earth is raiſed and preſſed to the righ 
the plough is preſſed downwards, and 
to the left, and muſt be ſupported by 
the bottom of the furrow, and by the 
firm 


622 


* 
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firm ground to the left. The ſole and 


ſtrongly preſſed, and expoſed to great 


friction, in the ſame manner as the ſole 
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of a fledge drawn along a ſoft road. In 


the plough now under conſideration, 


#4 266 RR} 
as - 1 
* SO APE 
Zap . 
>. 


2 wheel has been ſubſtituted in place of 
tie ſole, and another wheel, or rather 
roller, with -A perpendicular axle and 
orizontal motion, has been ſubſtituted 
in place of the land ide, This plough 
liffering from a common ploug gh in the 
ame manner as a wheeled carriage 
liffers from a ſledge, 1t has been called 
carriage plough, while the common 
ploughs. are called fledge ploughs. It is 
Ifo commonly known by the name of 


Moore's. patent plough. As [theſe 
heels are placed. 1 in. the men proper 


manner 


| that wheels are ſuppoſed to be upon 


_ diminiſhed 16 times. 
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manner for producing che effect 
is deſired, this plough is very fit for en 
abling us to judge of the value of this 


improvement. The improvement i 


ſuppoſed to be the ſame upon the plougt 


fledge. The ſuperiority of the whee 
carriage above the fledge is well know: 
Now it is thought, that as the whes 
which, in this plough, performs the of 

ice of the ſole, is 16 inches in dian 
ter, while its gudgeon is but one inch 

the reſiſtance to the plough's motio 
ariſing g from the friction of the le : 


Granting this, the improveinenit 15 nd 

fo great as is commonly imagined. Fo 
a wheel of 16 inches diameter cannot 
placed ſo near the point of the ſock, 2 
Rs EY 
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6 perform the office of the ſole. © It 


only performs the office of the heel of a 


plough. Now, we have ſeen, that the 


ic plongh ſleady. im ids matte n 


e heel may be | reduced to.nothing, 
xcauſe it has wheels under the beam. 
ut in the way in which it is common- 
made, the preffure at the heel is very 
onſiderable, and the friction may be 


age however is much more than balan- 


ed by other inconveniencies. The 


reſſure upon the heel of a plough, and 
onſequently its friction, is not conſider- 
ble, if the plough is conſtructed accord 
ng to good principles, being nothing 4 


nore than what is neceſſary for making 


loore's patent plough, the preſſure of 


reatly diminiſhed by means of the wheel 
t the heel of the plough. This advan- 
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ſole of a common plough being made 


ſmooth and even, and in the direction 
of the plough's motion, it ſuffers no re. 
ſiſtance, but what ariſes from fridio 
alone. Preſſing upon the furrow with 
its whole ſurface, no part of it can fin 
deeper than another. It is allo wel 
known, that its friction is the ſame wh 

| ther its whole ſurface is preſſing, or o 

ly ſome parts of it. By experiment 
which I have made with great eare, 

have reaſon to conclude, that the fric 
tion of a plough ſole does not much e 
ceed the fourth part of the preſſure wi 
is adding on it. I have alſo made expe 
riments with a wheel placed in the man 
ner of Mr Moore's. I have found it 
reſiſtance to be very irregular, acco 


ing as the ſoil was uniform or not. 
wee 


wt 
ne 
it 
ne 
or 


BY 


fun 


ſof 
ble 
eſt 
to 
rel 
ne: 
me 
to 
ple 
ple 
he 


im 


wheel of 16 inches diameter requires 
near I of its weight or preſſure to draw 
it over an obſtacle one inch high, and 


near one half of its weight to draw it 


orer an obſtacle two inches high. Many 


ſach obſtacles occur in the bottom of a 


furrow, fromhollows, eminencies, ſtones, 


ſoft places, and looſe mould, which tum 
bles in, and it would be but a moderate 


eſtimation to reckon them equivalent 


to an obſtacle of two inches high. The a 


reſiſtance therefore to ſuch a wheel is 


nearly double the reſiſtance. to a com- 
mon ſole plate. I do not by this mean 
to aſſert, that the reſiſtance to Moore's 


plough is double of that of Aa common. 


plough, becauſe I have obſerved already 


that the reſiſtance at the heel is but a 
mall part of the whole: reſiſtance. to 
Y os which 
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which the plough is expoſed, and it 1; 


this reſiſtance alone upon which the 
wheel makes any change. 

I will now add, that ufing of thi; 
wheel in place of a common ſole, great- 
1y hurts that ſteadineſs of motion, which 
we have been at fo much pains to pre- 
cure, and which is one of the greateſt 
properties of a plough. For, as the 
wheel finks into a hollow, or goes Over 


an eminence, the point of the ſock mutt | 
be raiſed or depreſſed. Accordingly i it 


Is found, that when it is uſed without 


a carriage under the beam, the plough | 
goes with a very hobbling motion, and 


although the beam carriage prevents 


this in Mr Moore's plough, t muſt be 
acknowledged, that the labour of the 


cattle muſt beincreaſed: on this account. 
] With 
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With reſpect to the wheel which per- 
forms the office of the land fide,” the 
fame inconveniencies muſt attend it in 
a greater degree, becauſe, from its ſitu- 
ation, it cannot be above nine inches 
diameter. Indeed, it cannot be nearly 
ſo big, without projecting too much to 
the right: it is, therefore, much more 
affected by any inequality of ſurface 
than the other wheel. The bad effects 
of theſe inequalities are more conſider- 
able on this wheel, for this additional 
reaſon, that the wheel itſelf is placed in 
a part of the plough_ where there is 
really a greater preſſure. 
A plough of chis carmen but 
wirhout wheels under the beam, has 


been tried in ee, with other 
ploughs of the common form, and ic 


was 
| it 


= 
* ; 

* 0 
Ie" 
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was found to require at leaſt a third 
more power to draw it. I did not, how. 
ever, attribute the whole of this to the 
wheels, becauſe the plough Was defec- 
tire in the conſtruction of its other 
pi -- 
| There is another heed PRE 
which deſerves to. be taken notice of, 
becauſe it has met with the approbation 
of the ſociety in London, for the encou- 
ragtnent of arts and manufactures, and 
has 2 very great name, as the plough 
Which! is drawn by the leaſt force pol- 
fible. The make of the body of this 
plough is not very different from that ſi 
of the Rotherham plough, from the ſup 
point of the coulter and the ſock back- Wtor 
wards. It differs a little i in the manner WT! 


of framing; the left ſtil being extend af 


— 2 —— OY = 
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ed forward, ſo as to ſerve in place of 
the ſheath, The mouldboard alſo is ſo 
contrived, that it may be ſet at different 
widths. X 
This plough has three aka One 
of them is placed under the fore end of 
the beam, which has a bend upwards at 
ne place of the coulter, on purpoſe to 
ge room for a wheel of two feet three 
inches high. The other two wheels are 
on an axle-tree fixed to the beam, 2 
little behind the point of the coulter 
and fock, One of theſe wheels treads 
upon the unploughed ground. The o- 
at cher is let down by means of a crank 


he upon the axle, ſo as to go at the bot- 
k- Whom of the farrow on the right fide; 
er The third wheel is fixed to the beam by 
d- 


a frame, which comes back as far as the 
* 


ed 
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point of the coulter, where it is fixed t: 
the beam. A part of the frame come 
perpendicularly up from the centre 0 
the wheel, and goes through the b 
like a flider, fo that it can be ſet at dif 
ferent heights. By this means the 
plough is tempered to any particul 
depth. Thus the plough becomes a ſort 

of wheel carriage. 
T Theview of the ſociety in making ex: 
periments with this plough, was to df 
cover whether the whole amount « 
friction on a well conſtructed Ag 
wasan inconvenience which was w 
regarding. The reſult of che expe 
ments was, that it was not. The reſuk 
| could not be otherwiſe; for the effeftol 
| theſe wheels was little more than carry dep 

ing the weight of the ' plowgl” ht; 


ne 


i 
. 
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One of the wheels, indeed, acts a little 
e the wheel in the ſole of Mr Moore's 


oug gh, and has all 1 its inconveniencies. 


tended with other great inconvenien- 


es. As two of the wheels are very 


iſed upon any eminence, the point of 


he connecting parts are expoſed to very 


Treat - ſtrains. When the wheels have 


got over the eminence, and would come 


lown again, » they are prevented, be- 


pace before it can regain its former 
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This diſpoſition of the wheels is at- 
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ear the point of the coulter and ſock, 


9 
= 
- 0 
= 
'T 


zhenever both, or one of them, are 


e plough muſt immediately riſe, and 


os the ſock is now at a leſs depth 
han before, and muſt advance ſome 


depth. By - this means the wheels are 
often kept from preſſing on the ſurface, 
while 


2-4 


plough is neither regular in its depth; 
nor in the labour which it gives to the 
horſes, unleſs the ground be a ſmonh 


the cattle is conſiderably increaſed, be 
coulter and ſock, are violently ſquee: 


do draw them forward, nearly equal 


er WER as the a to which he 
I have given this account of the 
wheeled plough, in order to ſhow, that 
beſides the other inconvenien cies tc 


which they are expoſed, they are nol 
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while, at other times, they are moſt v 
olently ſqueezed to it; ſo that the 


plane. Even in this caſe; the labour of 
cauſe the' two wheels, being fo near the 


ed into tlie ground: By thus ſinking 


what would draw them over an obſtacle 


adapte 4 
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adapted for procuring the very advan- 
tages for which they are intended. 
The advantages alſo are but inconſider- 
able, and by no means equivalent to 
the great additional expence, to the 
ilque of going out of repair, and the 
rouble of keeping them in order. I 
night have ſaid, that they poſſeſs no ad- 
rantages over the ſledge plough; for 
they cannot be uſed except in well dreſ- 
{ed ground, free from ſtones. In ſuch 
foils, there is no uſe for them; for it ap- 
pears that the principles upon which a 
plough operates, while it is performin "© 
ts work in the manner required by the 
farmer, are fo certain, that a plough | 
may be made which will perform the 
work with hardly any attention on the 
part of the ploughmai. | Whether I 
A 2 <> have 
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have ſucceeded in giving a conſtruction 


OY 


of a plough which is perfect in this re- 
ſpect, the reader muſt judge, or expe- 
rience mult determine. The intelligent 
reader muſt ſee that the thing is po- 
ſible; and if ever It is done, the plough 
eonſtructed in this manner muſt be pre- 
ferable to all others, for cheapneſs, ſim- 
plicity, eaſineſs of being kept 1 in repair, 
and its capablcneſs of being adapted in 
an inſtant to every change of ſoil which 
the ploughman can obſerve. 


Here follows the deſcription of 2 
plou gh which can turn the furrow to 
either ſide at pleaſi ure, and is therefore 

uſeful for ploughing along the ſides of 
| ſteep hills, where the furrow muſt al 

ways be turned to the lower ſide. 


og. 28. Nos. 1. 3. . . 


No. 7: 


See 


turning the furrow 70 either fide. I 70 
on No. I. is a view of the frame part of 
- WM che plough before the mouldboard is 


c-M put on. The redd or curve of the beam 
m cannot be leſs than is repreſented in the 


x. Wl figure, otherwiſe it would not leave 


which is all below it, as is repreſented 


plough- being too high, - becauſe this 
plough muſt always be leaning conſi- 
derably to the land fide. 

2M The ſtilts may be made in four diffe- 


to rent ways. _ 12. A half length of a ſtilt 
re may be framed to the beam, and fixed 


of to the ſheath and head, and the whole 


l-: kept to gether. by a bolt EF, as is repre-· 


ee ſented in No. 1. To the part above 
the beam, two handles may be fixed by 
1 three 
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room from the motion of the coulter, 


n fig. 2. A much greater curve is 
kurtfal, by reaſon of the weight of the 
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180 Of turning the furrom to either ſide. 
three rungs. 2dly, A piece of wood ire 
may be taken, which has a caſt to the 
left hand, ſo that it will anſwer for the 
left handle, when it is framed to the 
beam, as already mentioned. To this 


may be ſpliced a handle of an equa] 


caſt to the oppoſite fide. 34ly, A piece 
of wood may be. formed which has a 
natural fork, ſuited. to this / purpoſe, 
4ihly, A piece of wood may be taken 
which has a proper caſt for a ſtilt up 


and down, and of ſuch toughneſs, that 
when it is ſawn along the middle, near 
to the beam mortiſe, it will bear to be 
bent aſide to the neceſſary width, 

Ine ſheath is about 15 inch thiek by 
five inches broad, The head is three 
inches deep, by four inches broad. In 
| framing of theſe parts together, they 


are 


of turning the furrow to either ſide. 1 81 
re all placed in the direction of a line 
long the TO of the head and 
bean, ' | 
The left Ss. Is "a Gde- 
ways in No. 2. QR being the fore edge, 
here the two mouldboards meet, and 
T is the hindermoſt edge. The two 


nould boards are ſeen from above in 
their upper edges make with each other, 


ſen in No. 1. being repreſented by the 


re mitred together before; The inſide 


DC No. I. Which goes through the 
eam and head. The bolt has a head 


* ©, which is ſunk ! into the head of the 
plough 


re 
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No. 3. which ſhows the angle which 


he fore edge of the mouldboard is alſo 


<9 -_—_ 


btted line GH, Theſe mouldboards 


the mitre is repreſented by K L in 
No, F They turn round an iron bolt 


182 Of turning the furrow to either ſide, 

plough, and it is ſcrewed at D, where 
there is a nut. This bolt paſſes through 
the ſolid wood of the mouldboard, 
chrou gh the mitre: therefore, before 
the mouldboards are faſtened together, 


A half round grove is made in each, and 


1 
08 


or 


when they are joined, theſe grove 
make a round hole, as if made by at 
augre. The angle which the under 
fide of the mouldboard makes with tha! 
upper ſide, is about 18 degrees, both: 
being ſtraight, ſee No. 6. where ACi rc 
the lower edge of the right hand mould 
board, and AB its upper ſide. Thi he 
mouldboards may be formed to the reſet» 
' gular twiſt, by means of the bevel, figWcty 
17. The angle between them at thi 
ſole ſhould be the ſame with that maddÞcan 
by the land ſide and mouldboard ſolgnd. 
"0 


Of turning the furrow to either ſides” 1 


;5 degrees; Then the mouldboards 
below, and 52 degrees above, In order 


5 ſtrengthen them againſt the preſſure 


f the earth, which tends to force them 


orked ſtrap of iron of the proper angle, 
hich has a hole through it for the 


rough. This ſtrap is nailed to the 


wer edge or fole of the mouldboards. 


tween the ſheath and ſtilt. They are 
xcured* above by what I call the iron 


of a common plough, which is: about 
will make an angle of about 15 degrees 


keep them at their proper angle, and 
gether, they are ſecured below by a 
ouldboard bolt D C No. 1. to paſs 


hey may alſo be ſecured by a rung 
tween them, ſo placed as to paſs free 


am, repreſented ſeparately in No. 5. 
nd ſeen fideways a at E QT, No. 2. 
This 
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184 Of turning the furrow to either ſide, 
. Fly beam, No. 5, 1s formed to the 
proper angle E AF of 51 degrees, and 
has a hole at G, through which the up- 
per part of the mouldboard bolt pales, 
The part AN projects forward, right 
with the middle of the angle EAP 
formed by its ſides, and has a ſquare 
mortiſe at H, for receiving tlie uppe 
part of the coulter, as is more diſtinaly 
ſeen in No. 2. The fore part N of thi 
iron beam is formed into a point, fo 
being received into the catch- FE « 
No. 2. This iron beam between thi 
coulter hole and the point of the mould 
boards is two inches thick, and the end 
of the coulter which g goes into the hol 
H is two inches by 3. 
There i is alſo fixed on the upper edg 
of the nnn. behind, an arch e 


5 iro! 


0 7 turning the furtow to either ſi de, 185 
iron, [repreſented by L M, No. 3. in 
the middle of which, at K, there is a 
ſocket, for receiving the handle K TN. 
ABC of No. 3. and EF of No. 2. 


mouldboards in their proper poſition. 
arch, and has a bolt DE through it, 
and through the beam, round which it 
turns upward and downward. The 
holes at A and C are for receiving the 


E in No. 25 and by N in No. 3. The 


wo holes and the bolt holes D and E 


Iron beam by means of a long ſpring, 


* — 
- — <—_ 
* 


repreſent the catch which keeps the 


This catch goes over the beam like an 


point of the i iron beam, repreſented by 
catch is made very ſtrong between theſe 


No. I. namely, about? 2 ſquare. The 
catch is made to keep i its hold of the 


repreſented by C Din No. 2. and by 
1 ks FB 
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handle, the rope is drawn ti ight, and it 


786 Of turning the fur rom to either ſide, 

F B in No. 3. Its fore part is nailed 
to the beam; and as the ſpring acts up. 
wards, it preſſes the arch of the - catch 
upwards, and this keeps the hole A or 
C on the point of the iron beam. This 
catch- is leofened from its hold by means 
of a ſtring: or rope, which 1s faſtened to 
the top of the arch F, No. 2. and comes 
backward, through a ſtaple: M on the 
beam, to the part L of the Jointed 
handle. By: raiſing the end of the 


pulls down the top of the arch. of the 
catch, by which the other end E of the 
catch is drawn off from the point of the 

iron beam. The mouldboard being 
now ſhifted to either ſide, by puſhing 
the handle to the oppoſite ſide, the rope 


is then allowed 1 to ſlacken, and the o- 


- ther 
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Of turning the furrow to either fide. 185 
ther hole of the catch immediately falls 
on the -point of the iron beam, and 
keeps it faſt. 
be able to ſhift to the proper angle, it is 


ſtilt, and the heel - piece at B, No 1. be 


In order to make this more effectual, 


down, as is repreſented by the line AB, 


ſo that when the plough is ſet, the land 
fide mouldboard claps cloſe with its 


In order that theſe mouldboards may 


neceſſary. chat the lower part of the 


reduced to che thickneſs of the ſheath. 


and alſo to give that mouldboard, which : 
is. at the firm ground, ſome ſupport 


. — enn - 2 33 — 232 = 
& . * 
— obs . 3 — my — aw — 
— 


. . 


from the head of the plough, the upper 
ſide of the head is Hloped off for an inch | 


—_ 


3 EET IE 
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No. 1. The lower edge of the mould- 
board is equally floped off on the inſide, 


chamfered edge to the chamfer of the | 
upper ; 


on, cles: 
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188 Of turning the furrow to either ſide, 
upper ſide of the head, and is then ſup. 
ported by it, and all dirt or ſmall ſtones 
1s by this means prevented from get- 
ting between them, and the mould. 


board and head make one uniform ſur- 


face, without any projection on that 


ſide for about ſix inches up. 

The edge of the | coulter muſt be ſet 
right in the middle of its thickneſs, but 
the back of the coulter muſt have 
thickneſs equal to of its breadth. By 
this means, when the mouldboard i; 
ſhifted to one ſide, that face of the coul. 


ter which is next the firm ground, will 


15 be fluſh with that ſide of the head, or 


will lie in the direction in which the 


plough i is going, agreeable to the prin· 


_ciples formerly laid down. 


The 


0 
T 


edlg 


edge of the mouldboard muſt always 
be kept cloſe-to the upper ſide of the 
ſock. If it projects to either ſide, and 
; ſtone gets into the angle, the plough 
wil be broken, o or its motion will be 
rodigiouſly. retarded: therefore, the 
pper ſide of the ſock muſt be made of 
; breadth proportioned to the ſhift of 
he mouldboard, at the place where the 


Of rurning the furrow to either ſide. 189 


The lower part R, No. 2. of the fore 


wer point of the mouldboard traverſes 
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over it. This is repreſented in No. 4. 


nos” 


where D is the centre of the motion of 
the mouldboards, and A is the fore 5 
point of them when the plough is turn- 
ing the furrow to the left hand, and 3 
is the place of it when the plough turns 
the furrow to the right hand. The 
preadth of the ſock A F will therefore 


: | depend 
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d 90 Of turning the furrow to either ſide, 


depend on the width of the ſhift of the 
plough, and on the diſtance from th, 


bolt D. In the dimenſions repreſentet 
in the figures, A F muſt be four inches 


becauſe the point of the mouldboar 


ſhifts two inches on each ſide of th 
middle line of the plougn. 

If the bolt, round which the mould 
boards turn, were placed perpendir 
far, as at 1 C, No. x. the upper ſurfac 
of the ſock, No. 4+ ſhould be quite- fla 
But when the belt D C; No. 1. lean 


back above, the upper ſurface of th 
fock between A. and F, and behind | 


a little, muſt be rounded. a little a 


bove. Thus the point of the moule 


boards-will keep cloſe to the back of it 


0 oo as the plongh ſhifts, 


' While 


of turning the furrom to either ſide. 19% 
While the polnt A, No. 4. ſhifts over i 
to F 4 inches, the point G of the coul = 


ter ſhifts over to H 6 inches, ſo that in ll 
both poſitions of the plough, it is an inch | | 
14 without the point of the mouldboard, 
and better than half an inch without | 
he land fide of the head, which is a 

ery proper poſition. If the fore edge 
the couker is parallel to the bolt D C, 

ne upper end of the coulter will ſhift as 
nuch as the lower. If the edge of the 

oulter and: bolt are narrower above 
han below, which is the eaſe in the 
figures, the upper end of the coulter 
ill ſhift leſs. This ſhift of the upper 
nd of the coulter is repreſented in No. i 
, where the line MG N is the middle 
ne of the plough, I is the upper end 


the coulter, when the plough turns — 


the 


192 Of turning the furrow o either ſide 0 
the furrow to the left hand; and K i tan 
its place when the plougli is turning * 
the furrow to the right. This ſhift i hot 
the figures is 2+ inches on each fide of plo 
the middle line, or 5 inches in all. a 
the ſame time, the upper point A of th plo 
fore edge of the mouldboard ſhifts din 
inches from A to L. This ſhifting fil 
the upper and under parts both of of 
coulter and of the mouldboard edge de che 
pends, as has been already ſaid, on tine 
poſition of the bolt D C, and on the di 
tance of theſe parts of the coulter and fro 
mouldboard from the correſſ pondinꝗ i vi 
parts of the bolt. Attention muſt b ha 
paid to theſe circumſtances, in orde on 
that they may have alway sa proper 50 ro 
dl 


ſition, The ſhifting of the fore point 


of the iron beam muſt regulate the diſ 


tan 


of turning the furrow to either fide. 193 
tance between the two holes of the catch. 


It is neceſſary in this plough, that the 


ploughing along the fide of a ſteep hill, 


a horſe, cannot find footing on the un- 


ling into the furrow. 244 


. 


This circumſtance requires a bridle 


of a particular conſtruction, to allow 
ing of the. plough. See No. 3. 


from Qto P. It is ſtraight before, and 


has a ring, which ſlides from ſide to fide 


e has its mid- 


rollers or ſheaves... | A ro ) 


two ends ate made to paſs through the 
B b ON roller 


horſes go all in the furroẽw. For, iu 


ploughed land, but will be always ſli- 


the draught to be ſhifted at every turn- 


QP js the bridle, 10 inches within 


* r ” 
* EE ED 2. r 2 —_ 


without any notches, The horſe tree 
on the bridle. At Q and P are two 


die fixed to the fliding ring, and the 
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104 Of turning the furrow' to either ſil 
roller Q and P, and the two ſtaples or 
the upper fide of the beam, juſt befor 
the catch bolt DE, and through ang 
ther ſtaple in the ſtilt G, juſt by th 
beam mortiſe. They then are made t 
paſs through two: other rollers: on thi 
upper fide of the Rilt handles at R and 
8, and then their ends are brought l 
es drawn tight, and tied together 
From this deſcription of tlie plough| 

it is eaſy: to ſee, without repeating What 
has been e n how all the pan 
are ſhifted. | | + 214% „4. 0.3 2 10 
Figures 78 and 9. repreſent the parts 
of another ſifting plough, which has 
deen a goed deal employed. P'M; figs 
7. is a ſide view of the beam, A C D ö 

che bridle, having holes in its fore part, c: 

for giving more or leſs held. The bri- I b 
1 N dle 


turning the furrow to either ſide; 195 
de turns in a bolt BC, Which paſſes 
down through the beam. The tail CD 
comes a good way back, and has, on 
its upper fide at D, a pin with a broad 
lead, which takes hold of the end H of 


bolt K L, in the ſame manner with the 
ron beam of the other ſhifting. plough. 
A catch bolt G H goes down through 


ron beam to the wooden beam, when 
the plough is ſhifted.” This bolt is kept 
down by a ſpring F G. It is drawn 


to e ploughman's hand. When he 
catch riſes, and raiſes che pring and 


bolt G H, and / Ioaſens the iron beam 


from the wooden beam. 


the iron beam H I L, which turns on a 


the beam at G, and ſerves to fix the 


up by G RN, which turns round A joint 
at K. and has a rope reaching from N 


pulls the rope N O, the peint G of the 


196 Of turning the furrow. to either ſide, 

Fig. 8. is a View of the upper ſide 
of che fame parts, C E D'is the bridle, 
turning en che bolt at EL. MFG is 
the iron beam, turning on the bolt at 


6. In the fore part of chis iron beam 
at D, there is a hole for receiving the 
broad headed pin, which is in the tall 

of the bridle at D. This hole is miade 

_ oblong, to allow the pin to ſhift along 
it as the plough is ſhifted. The part 
LM is formed into the arch of a circle, 
of which the centre is G, and it has a 
hole at each extremity. E and M for re- 
ceiving che catch bolt. It has alſo 2 
hole in the middle between L and M 
for the ſame. purpoſe. - In order to keep 
- the arch L. N cloſe to the beam, ſo tha 
the bolt G H, No. 7. may fall truly in- 
to the holes 1 in the arch which are made 
„id nabourr oh 10 


of turning the furrow to either fide 197 
to receive it, there is a lu pport for the 
jron beam, repreſented in fig. 9. BDC 
«this piece. Thie part B D goes thro? 
the beam, and is fcrewed or rivetted a- 
bove at B. A tail ſticks out at H, which 
z nailed to the under ſide of the beam. 
I paſſes thro? between tlie arch L M of 
fg. 8. and the arms. The part DC pro- 
efts forward below the'arch, and it has 
hole at C, exactly below the hole thro? 
tic beam, through which the catch' bolt 


ha been drawn up, and the arch L M 


D C, the catch bolt being let down, 
t goes through all the three holes, and 
* all faſt to gether. When the plough 


comes. When, therefore, the catch bolt 
comes into fuch a poſition, chat any of 


ts holes comes exactly between the hole 


u the beam and the hole in the piece 


throws 


198 turning the furrow to cither ſide, 


throws the furrow to the left, the catch 
bolt is in the hole at N, and when it 
throws the furrow to the right, it is in 
the hole at L. The plough | may alſo 


be employed to throw the furrow bo 
ways, by putting the catch holt into tl 1 
middle hole of the arch L M. upt 
The iron beam cannot ſhift any mo de 
than the open ſpace. which is withid 1 
the arch L M. becauſe, when it is n. fte 


ſd much to one ſide, it is ſtopped. fro 
going: farther by the pin BD of No. 
ies. 2g8inſt one of the arms. 
The hind part of this iron. kids ha 
got two tails, in the ſame manner as 
the other ſhifting plough, by whi ch it 
fixed to the mouldboards, and all th 
other parts are made in the ſame mat 
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I. Of Wheels in general) 


To attempt to prove that a carriage 


5 more eaſily drawn upon wheels than 
upon Nedges; would be an affront to 
the underſtanding of the reader. 

But whether high or low wheels are 
teſt for che purpoſe has been # ſub-⸗ 
ect of diſpate; even among pert Ir %6f 
kill. Reaſon and experience, however, 


tem perfectly to agree in this, that 
heels, whoſe' centres are on a level 
ith the moving power, will be eaſieſt 
lawn along a level plane, and that the 
ugher A [wheel is, - it will more cafily 
get over any obſtacle, if the moving 


power is not below its centre. It ſeems 


to 


0 I heels in general. 
to follow therefore, that carriage Ml F 


drawn by horſes or oxen (ſhould have 


wheels whoſe centres have the height 
of the draught line, that is, of th 
ſhoulders of the horſes, or the yokes of 
the oxen, This 1s true) howeyer, only 
in the caſe. of a horizontal road. 
: going up a hill, the diſtance of the lin 
of draught from the road is fomenlu 
leſs, becauſe, when a man, or. any othet 
animal, is ſtanding upon the ſide of 
lope, his height is inclined to the flop 


although it is perpendicular to, the hon 4 
2z0n. As this is che ſituation in which 2 
it is of che greateſt importance to dim v. 
niſh the labour of the cattle, it follon! ed 
I that the height of a wheel's cent att 


ſhould be ſomewhat leſs than the heigi 
of the line of draught But what t. 
Rk differend 


Of I heels in general. 
difference ſhould be depends upon a 


201 


great number of circumſtances, which 


thoſe who make uſe of wheel carriages 


feet eight inches is reckoned a very 


other inſtances of a like kind, how that 
great adyantages are to be gained by 


weight of che wheels may be diſrege d- 


attends che high wheels is the greater 


c. 


ſhould be beſt acquainted with. Four 


good height for a cart wheel, and has 
been thought preferable to any other. 
But the great loads which are Aan . 
in the coal carts at Glaſgow, which go 
upon wheels above ſix feer high, and 


uling/ the high wheels, and that the dif. 
advantage. ariſing from” the greater 
ed. The great inconvenience which 
preſſure upon the cattle on going 


down hall; becauſe the "_— which 
| Lor B 
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i 202 Of Wheels in general. 
the cattle can give in this caſe; is very 
jo placed. But, even in this cafe, the 
| * inſtances above mentioned, ſhow that 
| the height of wheels may be increaſed 
| beyond the ordinary practice. 
\ ” * ISI | 
V. o the Di 15 or cui of V bed. 


1 1 Appen that a perſon 5 50 unac- 
1 5 quainted with the practice, were em- 
| ployed to make a cart. He would na- 
turally make the axle ſtraight, and th 
arms of it without taper. He would ſit 

the ſpokes of the wheels at right angle 
to the axle, by which means they woulk 
alſo be perpendicular to a level road, 
and thereby give the moſt perfect ſup 

C port to the carriage and its load. Zuch 
Wheels would: be flat, and their: ſole or 


head would be parallel to the axle. 5 


MHibe Diſh or Cavity of Wheels.” 203. 
But experience has, ſhown, that ſuch. 


cies. When going in wet and dirty 
roads, all the mud taken up by the 
wheel. comes down again upon the 
nave, and gets between it and the axle, 
and ſoon wears it prodigiouſſy. Such 
4 form of wheels alſo requires a great 
diſtance between them, and conſequent- 
ly a great breadth. of. road, in order to 
give. room for the cart body and load- 
ing. It is allo found, chat ſuch wheels 
bear hard upon. the inner end of the 
axle arm belowz. and, alſo, that, the 
ſpokes, are forced back in the mortices, 

and the wheels in time get a diſh. or 
hollow. on. the, fide next the cart. 
The reaſon of theſe two. all i inconve- 
nieugiey. is this: lg vg: Pl that 


1 


204 Of the Diſh or Cavity of Wheels. 

the two wheels are exactly on the ſame 
level. When one of them is lower than 
the other, either by getting into a rut, 
or being on the lower ſide of the road, 
the greateſt part of the load is upon tha 
wheel. In this ſituation, the head of 
the wheel is'not perpendicularly below 
the point of the nave, which is ſl apport- 
ed bythe ſpoke. The ſpoke itſelf Jean 
; over, and if not of ſi ufficient ſtrength, | 


would break inwards. It therefore bears 
hard upon the inner fide of the mor- 
tice, and cauſes the nave to bear hard 
upon the inner end of the axle arm. 

Experience has ſhown, that theſe in- 
conveniencies may be greatly removed, ö 
by ſetting the ſpokes into the nave, ſo 
as to point outward a little. By this 


means the wheel gets what is | called a 
PR _ diſh 


Mile Diſh; or Cavity of Wheel," 205: 


e Nam, and the ſpokes no longer form a 
n {What ſurface. Let us now ſuppoſe, that 
t, Nuo fi uch wheels are put upon an axle, 
1, Whoſe arms have no taper. The wheels 
at Would be as wide abave as below, and 
of Wihe ſpokes would never: be. perpendicu- 
er to the ground. Suppoſe now, that 
he two axle avins are bent downwards. 


which reſts upon the ground will be per- 


xndicular, - This form of the wheels 


vill remove ſome of the above 'mention- 


2 


n- edi inconveniencies. Hie ec ili ole 


d, The wheels bein g wide 8 the 
ſo nud which is carried up by them vill 


nis not fall ſo much upon the nave, and 


| a chere will be greater room for the body 5 


he axle may be ſuch, as that the ſpoke 


4 


This would make the wheels cloſer be- 
Wow, and wider above, and the bend of 


jy 


; 


carriage is leaning outwards, and bears 
hard upon the inner end of its mortice 
and cauſes the nave to bear hard upon 


che inner end of the axle arm. It is 
bend the axle ſo much as co bring the 


to be perpendicular to the. horizon, « 


centre; by which means, when one 


206: Of the Diſh or Cavity of Wheels. 


of the carriage and its loading. But one 


tht 


of the great inconveniencies {till remains. 
When one of the wheels is in a rut, 
the ſpoke which is then ſupporting; the 


therefore, found. more expedient not to 
two ſpokes, whoſe ends are on the road, 


parallel to each other. h are made 


wheel is in a rut, the ſpoke which 
then ſupporting; the' carriage, may be 
perpendicular, It i ts even. found necely 


* 


{ ry, that when che wheel is in this fatus 
tion, 


„ 
& 3 


Of ie Diſh or Cavity of Wheels. a 
tion, the ſpoke ſhould be a little with- 
5, 
chief. jolts which the wheel receives are 
from the outſide, and when the ſpoke 


able to reſiſt them. Experience ſhows, 
hat, notwithſtanding alt the diſh which 
has been given to wheels, they till go 
they fail. It might, therefore, be ſup- 
this is limited by other eonfiderations. 


The ſpokes muſt be very hard driven 


nt ſtren th. They muſt not be very 
much tapered at the foot, otherways 


ion 


out the perpendicular below; for the 
;s ſet a little againſt the jolts, it is botter 


ſrom the face, or looſe their cavity when 


poſed, that it would be an advantage to 
give the wheels a ſtill greater diſfi. But 


into the nave, in order to have ſuffici- 


they would be apt to work looſe; This 
being the caſe, the ſpokes cannot be ſet 1 


— a. 2 — 
12 
— . oY "I 
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very obliquely into the nave, becaur : 


the wood of the nave would: then ſtar i 


up at the heel of the ſpoke, hea it gh | 


5 e ws: ˙ 5H: 0 
A diſh or cavity of 31 inches may b 1 
given with ſafety to wheels of 4 fee it 
8 inches diameter, and in general #: incl r 
of diſh may be allowed for ever foot 0 
F . 
The ſpokes ſhould be ſet ſo far fron » 
the outer” end: of. the nave, that a pe 4 
-pendicular from the ſole to the unde 1 
ſide of the axle, may fall between p 
inch and two inches without the middl 0 
point between the buſhes. By this th n. 
preſſure on. the outer buſh will be ſome w 


- what greater than on the inner, w whe! ot 
the wheels are on a level. This ſhovl ce 
be ſo. For the 3 inner part of che axl 


o . PF; * 
. 


gr 7 12 8 4 F - ; 2 ! 
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arm being much bigger than the outer, 
it has more friction and therefore ſhould 
have leſs preſſure. Alſo, every ſinking 


inner buſh. This poſition of the ſpokes 
remedies both theſe inconveniencies. 
There are ill fome perſons of expe- 
rience, who have propoſed that the 
wheel ſliould be made without atiy diſh, 
and they propoſe to remedy the! incon- 
venience which ariſes from an unequal \ 


preſſure upon the outer and i inner ends 


not in the middle. of the nave, but to- 
wards the outer extremity. This v wilt 
only remove the inconveniency to a 
certain degree, .and it ſtill leaves the o- 
ther defects which have been already 
; Dd 


of the wheel below the level of the o- 


ther, cauſes it to preſs harder on the 


of the axle arm, by placing the ſpokes, : 


mentioned 


1 
d 
\ 
* 


fully confirmed its advantages. 6 
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mentioned without any remedy. The 


experiment has been tried, and it has 
been found, that the axle arm is till 
much worn at the inner end, and that 
the wheels are much weaker, and ſoon- 
er fail, getting adifh inwards. In ſhort, 
the diſhing of wheels, which was not a 
natural thought, has either been found 
by accident, or has been invented by 
ſome perſon of great ingenuity, and 


the courſe of uniform experience has 


III. Of the Length f the Naver. 


Th: ſhort an axle arm has too lle 
power to guide the wheel i in a ſteady di- 


: rection, unleſs very tightly fitted into 


the buſhes, and too long a nave is in- 


convenient, 


5 S "4 


—_ 


Ws 
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convenient, both on account of its bulk, 


and of the dirt which it is apt to carry. 


12 inches or thereabonts ſeems a very 
convenient length for a nave, excluſive 
of the depth of the pan in.the ends. 


IV. of the Taper | of the Buſhes. 


It is found neceſſary to line the in- 
nde of the nave hole with iron. This 
1s done by driving two iron rings, call- 
ed buſhes, i into the oppoſite ends of the 
hole. The axle arm is made to fit ex- 

actly the inſide of che buſhes. The 
videneſs of a. buſh cherefore always de- 
termines the ſize of the axle upon which 
it turns, and the ſinaller the buſh i is, f 
the leſs will be the friction. The wide- 


neſs muſt be ſuch as ſuits the axle f requi- = 


red 
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red for the carriage. The ſtrain upon 


ou 
he k 


eat 


the axle arm is chiefly at the inſide buſh, - 
and wooden axles generally require an 


inner buſh of 53 or r 52 inches for ordi- 


nary carriages. 
When ſpeaking of the diſh of wiki 
in the ſecond ſection, we ſuppoſed the 

: axle arm to be without any taper. In 
order, „ .therefore, that the ſypporting | 
ſpokes may ſtand perpendicular to the W 
ground, or nearly ſo, it is neceſſary o 

bend the axle arms downwards. But 

this would be attenged with a very great 
inconvenience. When the carriage is 
going upon a Jewel road, the wheel 
would be continually ſliding i in upon 

the axle, and would preſs hard upon 

che ſhoulder. As this is the place-where 

dirt! is moſt = to get in, the friction 

POET would 
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ould be prodigiouſly increaſed, and 
e buſhes and axle would be very much 
ated and worn, This inconvenience 
ould be {till more ſenſibly felt upon 
at wheel which gets into a rut, 5 
ears the greateſt part of the load. 

This inconvenience is remedied by 
he very ſimple contrivance of taperin g 
he axle arm. The intention, therefore, 
Wi this contrivance being to hinder the 8 
iſhed wheels from preſſing in upon 
the ſhoulder of the- axle, the manner of 
necuting it muſt be taken from theſe 
principles. In the firſt place then, the 
under ſurface of the axle arm, which 
reſts on the buſhes, muſt be level. If 
t be higher at the 1 inner end, they will 
lide in and preſs on the ſhoulders. If 
n It be higher at the outer end, they will 
SE: 


2 4 Of the Taper of the Buſhes, 
flide out, and preſs on the linch pin 
In 'the. ſecond place, the ſpoke whic 


touches the ground, or which is Cup 


porting the carriage, muſt either | 
perpendicular, or muſt lean a little i 
ward above, and outward below. The 
two conditions will determine the qua 
| tity of taper which muſt be given t 
the axle and buſhes. i 
In the firſt place, let us  ſappole, t 
the ſupporting ſpoke muſt ſtand } pet 
pendicular. In fig. 1, let L K BA n 
preſent the taper hole through the nay 
The lower ſide A B muſt be level. Let 
be the point of the fole which toucht 


wal 


che ground. Draw E D perpendicul: 
to A B. Let QO be the centre line 
” the hole. This will be the line roun 
- which the wheel really turns. E! 
WII 
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ill cut this line in C. Let G be the 


ppermoſt point of the wheel, exactly 
ppoſite 1 to E. Draw GC. For the 
me reaſon, that E D is perpendicular 
A B, GF will be perpendicular to 
K, che upper ſide of the nave hole. 
ra G E, cutting the line of the cen- 
e in H. Then C H is the true difh 
the wheel. Let the lines L. K and 
B meet in I. Then, becauſe the two 
angles EC H and ICD have a com- 
on angle at C, and equal angles at f 
and P, che angles at E and I are e- 
pal. Therefore the half taper of the 
ule and buſhes is juſt the fame per foot 
the real diſh of the wheels, and we 
ic May uſe the following proportion. As 
unde half diameter of the wheel is to its 

E dim, ſo is the length of the nave to 


wil half 


216 Of the Taper of the Buſßef. 
half the taper of the buſlies; or to hy 


che difference of he width of the in 
arid outer buſhes. b 
On the other hand, the real dic u 
the wheels may be gathered from tb 
taper of the axle and buſhes. : For w 
we draw BR parallel to the centre lil o 
© Q, then Q R will be equal to Oe 
the half width of the outer buſh; a {\ 
R A will be half the difference of til o 
width . of the inner and outer buſhe e 

er will be half the taper of the buſh 
correſponding t to the length of the nav u 
which muſt be counted on the cent 0 
5 line QO. . Now BR is equal to Op 
Alſo, B R is to RA as E H is to H i 
5 That! is, the length of the nave is to i n 
| half taper of the buſhes, as the half dial 1 
h 


meter of the wheel is to the real diſh. 
0 Ide 


Of the Taper of the Buſhes, 217 
Thus, from the diſh of a wheel al- 
ready made, we can chuſe a pair of 
buſhes which ſhall anſwer it, and taper 
the axle accordingly ; and from the 
buſhes already caſt, we can give the 
wheel the proper diſh. A pair of buſhes, 

of which the inner is 54 inches diame- | 
ter, and the outer 34, are found to an- 

ſwer very well, and require a real diſh 


of 23 inches for a wheel of four feet 


eight inches diameter: 

In the next place, let it be ſuppoſed; ; 
chat the ſtandin 8 ſpokes ſhould ſpread, 
out a little below, which | is thought moſt 
proper. This may be done eicher by 
increaſing the diſh of the wheel, or di- 
miniſhin! 5 the taper « of the buſhes. Thus, 
if the taper of the buſhes be what we 
hure now recommended, that is two 


E e inches, 


2718 .Of the Taper of the Buſhes." 
inches, and alſo the diſh of the wheels 
be 32 inches, the ſpokes will ſpread 
15 inch on each ſide below. 

The ſpokes may ſpread ſtill more, by 
ſetting them more obliquelj _ - 

It is moſt convenient to have both 
buſhes made to one taper. This will 
make the axle arm of one taper both at 

the inner and outer end. This however 
is not abſolutely neceſſary, provided that 
the taper of each'part of the axle arm 

is made to-ſuit the buſh which ĩs to turn 
nee 

V. Of fitting in the Buſhes. 
This muſt be very exactly done, other 
wiſe the wheels can never run well. 


ax” 
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The firſt circumſtance to be attended 
to, is the ſetting them fair, that is, ſo that 
the centre line of the two buſhes may 
make one ftraight line, which ſhould 


be the centre line of the whole eye of 


the wheel, or nave hole. 


In fig. 2. let A B be the centre line 


of the eye of a wheel. It is plain, that 


if the inner buſh 0 de f be ſet more down 


at U than at e, it will be nearer the 
centre line at d than at f, and wil grate 
upon the axle arm at d, which Will 


both obſiruct the motion, and exhauſt 


the greaſe ; and if the outer buſh be 
more ſet down at k than at h, it will be 


nearer the centre line at i than at g, 
which will have the ſame effect. 


T heir centre lines will not, in this caſe, 


fall in with A B, but will ſtand at Az 


and 


% 


\ 
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and Bb. Great care muſt therefore 
be taken to avoid this, and make them 
ſtand fair. If both the buſhes have one 
taper, their inſide ſhould run ſtraight 
with the lines e hand ek, 
The ſecond thing to be taken care 
of is, that the centre line of the buſhes 
may be perpendicular to the face of the 
wheel, without which the wheel cannot 
turn trye on the axle arm. This may 
be diſcovered by turning the wheel 
| round an axle arm which firs it, and 
holding a ſteady mark to ſome place to 
the face of the ring or felloes, This 
will touch the face all round as it turns, 
if the centre Ine is perpendicular. to 
the face. If it does not, there i is an er- 
ror, which,:16 wad helped; will. vas 
falſe motion of the wheel, and make 


C rooked 
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-ooked ruts in the road, equal to the 


iſtance of the different parts of the 


none d. a 


2 . 
VI. 07 the Sole of a Wheel. 


This ſhould be ſo made as to preſs 
ir on the road, eſpecially if the ſole 
r tread of the wheel is broad. When 
he axle i is ſtraight or level on its under 
ile, the ſole ſhoyld make the ſame angle 
th the face which the raper of the 
uſes makes with their centre line, ex- 
ept what is to be allowed for the de- : 
lvity of the road. Therefore uſe this 
roportion. | As the length of the nave 
to half the taper of the buſhes, ſo i is 


be breadth of the ole to the quantity 
| TO. which 


5 axle being Araight below, i in ord 


222 of the Sole of a Wheel. 
which it ſhould be above the fe 
Thus, if the length of the nave be! 


inches, the taper of the buſhes ty 
inches, and the breadth of the ſole thr 
inches, I2: 2=3: z, and the inn 
: edge of the ſole ſhould be 4 of an ine 
above the ſquare with the face of l 
mm 


VII. Of fitting in the Ales, 9 1 


In order to do this properly, we mi 
know, I ft, what! is called by the wor 
man che diſh of the wheels, which 
1 very different from what [ have calledi 
| real diſh, and che methods for find 
it. 24h, The way of finding the leng 
1 of axle beds, which will anſwer 


any given wideneſs on the road, tl 


07 fitting in the Arles; 4424 
find what length will anſwer for any 
Len hollow, and what hollow will an- 
ver to any given length of an axle 
ed. When every thing needful has, 
een calculated, the wood for the axle 
uſt be. prepared, and. ſet. out (as the 
orkmen call it) with great cxactnels, 
at is, che lines muſt be truly drawn, 
hich direct us for working the axle, 
as to make the arms fit. the buſhes, 
id the wheels run right on che road; | 
id che work muſt be truly executed 
wording to theſs lines- When near- 
done, it will be proper for the work- 
Jan to try whether the Wheels a 
Wards equally on; both ſides, both 
low and before. This he may do, 
applying a line or ruler diagonal 
ile, acroſs from the under part of the 
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wheel, and then from the under pa 
| perly ſer, cheſe two trials ſhould gi 


two wheels gathering below, betwet 
c and d. If bie is found: ſhorter th 
Aa d, then either b is too far ! in, or 2 
too far out. Then the diſtance a ba 
0 d ſhould be meaſured, to know if tl 


wheels. If it is too. little, a muſt 
brought: a little in. II! it is too mue 


brought in, and b thrown out equall 


right wheel to the upper part of the | 


of the left wheel to the upper part 
the right wheel. If the wheels are pff 


the ſame diſtance on the line or rule 


Thus, ſuppoſing a c, fig. 3. and b 


gather i is as much as is required,” 


VN. B. This Sather will aways 
e to twice the real diſh of *tl 


throw out b. If juſt right, a muſt | 
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right wheel to the upper part of the le 
wheel, and then from the under pa 
of the left wheel to the upper Part 
the right wheel. If the wheels are pre 
perly ſet, theſe two trials ſhould gin 
the ſame diſtance on the line or rule 
Thus, ſuppoſing a c, fig. 3. and b 
two wheels gathering below, betwee 
c and d. If be is found: ſhorter tha 
a d, then either b is too far in, or a 
too far out. Then the diſtance a b an 
cd ſhould be meaſured, to know if t 


gather 3 is as much as is required. N 


N. B. This gather will aan 
equal to twice the real diſh off 
wheels. If it is too little, a mu 

brought! a little in. If! it is too miu 


throw out b. I juſt right, a mi giſt | 


brought | in, and b thrown out equally 
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| What the workmen find mot conye- 
hient to conſider as the diſh of a wheel 
i conſiderably different from what 1 
have called the real diſh. I Pe” 

Figure 4. repreſents a wheel ſeen 
edge-ways, and ſtandin 8 on the level 
ground, with! its ſole 0 a. The line t hi : FE 
which i is the lower ſide of the als arm, 5 
0 ſuppoſed to be level, or parallel to d a. 


the centre line A B. H e is perpendi- x 
cular. to the ground. Now, | © o, the 
diſtance of this: perpendicular from the S 
inner ſide of the- ſole; o, is called the | 
aim of the wheel by 


the workmen.” 1 


8 
LA * 


[The une m hf. is parallel to the face 2 
be the! wheel b a, and i Kk! is parallel to 5 


, 1 : 4 
: g % 2 f | ; 
| | „ | / 
\ * * — IN # 5 l ' 
: 1 * 


226 . 5 of the-Dift of the Wheel. 1 — bet y 
is plain, that the diſtance of the point e, the 
from the like point correſponding to ſous 
the other wheel, Is the diſtance between diſt; 


the ſhoulders 2 the axle, or the length occ 


of che axle W ks Ipan 
This being attended to, the two fol. 


lowing methods may be taken for find 
In ng the diſh of : a wheel. | 


4 * 5 a ſquare and rule.” VA g 
wy the 

Letab cd: (fg. 3. No. Fo ae In 
che ring of a wheel, g h i a ſquare. 
The ſtock hi is applied throughy the eye 
of the wheel to the buſhes. | The blade 
is applied to the inner end of the nave; 


fo 
ta 
an 
fa 
of 


lo 


and reaches as far up as che ring of the 
; : wheel. Then a rule, d e if, being held 
ſquare over i, vin ſhow * diſtance 


between 


ue Diſh of the bel. 229. 


between the inſide. of the ſquare and 
the ſole of the wheel, which is the diſh 
ought, allow ance being made for the 


enſ diſtance of the ſquare from the buſh, 
L eccalioned by the A of che f inner 


pan, if there be any. 


2. «By exteulton. {IP 


Let a frraight ruler 0 4 (fg. 4: 90 be 
zpplied to the face of a wheel, as near 
the nave as poſſible. Let: a firaight rod, 


Um n, be put thro' between the ſpokes, | 


\ 1 


and the inner end of the nähe. | "Then | 

vel fay, as this diſtance 1 is to half the raper | 
the of the buſhes, o f is the height , of the 5 
eld lower: fide of r the axle. arm (Luppoled 7 


_ 8 e 558 lech . 


ſquare on 0 d. This will ſhow the "Y 
tance m n between the face of the wheel 


/ 


1 


GET . N | AS 5 * 
a 0 K 0 — bl 4 
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level) to a fourth quantity. This muſt ſh « 
be added to the breadth. of the fole, ad 
the ſum muſt be taken from m n. The 
remainder is the diſh required; for din 
it is plain, that f a is very nearly equal 
to i k, which is equal to mn; and that 
ik:kh::he:e f; and alſo, that eo is roc. 
the difference” between fo a and the ſum : 
of le and o a. 5 IX. 

Thus, if the diſtance of the lower ſide 
of the axle from the ground be two 


feet, or 24 inches, and the taper of the 
- buſhes two inches, and the diſtance of 
© che! inner end of che nave, from the face 
of the wheel, be 12 inches, | and the 

breadth of the tread be 23 inches we 
have 12 1: 24 2, which is f « e. 
Then f e and o a make 44 inches, This 


taken from I2 inches, leaves 7 for the 
; diſh 


\ 1 


aſt 1 of the wheel, or one foot three i in- 
nd es for two wheels, . . 


he This calculation may be done by the - 
Ri ding rule, "which is much ufed by 
1al ert wrights. Set 12 to 24. and chen 
will ſtand oppoſite to 2 for fe e, and 


roceed as before. 
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8 This is. K diſtance between the in- 3 


VO 

M 2 ends of the two naves. IS 

he | 

ol” 1. When the axle arms are e iraight 

How, from the prgpoſed wideneſs be- 

ce 

6 Jveen the wheels within on the road, 
e | 

ke the diſh of both wheels, the remain- | 
ve 

Peer is the G of ng a bed. 
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ee 1 N 8 * . 7 We | 


Wideneſs 0 on we road within, e 8 w. 


„ 
Dim of both ee c 4 +6 e f 2 ſb 


Length of 5 8 


14 truth of this rule is plain, b Is 
| infpeQting fige-5. where A B is the IH 
c f the wideneſs within on the road, e 
and e f the diſh of the wheel, and al 
the s length of the'n axle bed. 
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This is often the caſe, becauſe thifh 


"nl 


bed of an axle is ſometimes confinec 


| oft Ad; ta. 9 2 . 
a certain length, eſpecially ſuch as 


we iron arms, whether they are fixed * 
| waggons or carts. In ſuch caſes, 
ey muſt be made hollow below, or the = 
m muſt be laid into the bed, with 4 


heels to a right gather, or make them 5 


n at A right diſtance” on the road; po 


nd downwards, in order to bring the 888 


s is alſo ſometimes neceſſary, 1 in ors 


K -to make the tread of the heel Fprels. 
c ir on the road. Theſe ci ec 


p ve rife to two queſtions or problems. 


I, Having given a certain length of 5 : 


le bed, and a certain wideneſs on the TR 

bad, to find the degree of hollow, that : 4 
to fay, how far the under fide of the ON 
tile arm mould be below the frraight, 


ned the out end of the 1 nave. 855 „ 
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Find the length of the bed, .whid 
will give the wheels the required wide 


ſtraight below. Take half the diff 
rence between the given length of be 
and the len gth then found. Then ſa 
as the height of the under ſide of th 
aight. axle from the ground. Is to th 


half difference, ſo is the length of tl 
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Suppoſe the given. length of bed 
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of the Arle Bad: | 233 
nd the wheels to have the dimenſions 
of the laſt example, namely, one foot : 
three inches of diſh, Oc. and the height 
of the under ſide of the axle from the 


ground two feet, or 24 inches, and the 
length of the arm 12 inches, then the 
length of the bed will be three feet 
three inches by the laſt rule. The dit- | 
ference | 1s three inches, half of which i is 
1Z inches. Then 24 is to 12 as 12 to 2 
f an inch, which is the hollow requir- 
3 
The reaſon of this operation is very 
caſily underſtood. 1 
Let AB (ig · 6.) be the given length 
of bed, FK the given wideneſs on the : 
road, and let CD be the length of bed 
which would give the wheels that wide- 
neſs on the. road, when the” axle is 


234% Of the Angle Bed: > 

ffraight below. Let C E be the length: 
of the arm. Dr aw C L perpendicular 
to the horizon. Then LF is the diſh: 
of the wheels. Now, ſuppoſe the axle 
bent down to the poſition C d. The 
line CF will take the poſition. C G, in 
ſuch a manner, that the angle E CP 
will be equal to the angle MC G, and 
therefore the angle E CM will be equal 
to the angle FCG. Draw EM per- 
pendicular to E C, and F. G perpendi- 
| cular to CF, and G H perpendicular 
to F K. It is eaſy to ſee that C E:E 


M::CF: F G, and that CE; E M 
CL: 72 H. Now, F H is half the 
qpantiry by which the diſtance. between 


the wheels is diminiſhed, by a 
down the axle from CE to- C M. 
therefore, AC be made equal to E H, 


Al 


K 


2 
K 


. 
9 


Of the' Axle Bu. 285 
and A O be made parallel to CM, the 


wheel placed on the bent arm, PBA O, 


will have the ſame wideneſs on the road 


as when on the ſtraight axle QE. 


Therefore A C is really the half diffe- 
rence between the two axle beds, when 
E NM is the hollow or bend of the axle, 
Therefore. tho rule given. 18 juſt. 


VN. B. It is not ſtrictly juſt, deen : 
C G is not equal to C F, but the diffe- 
rence: of | AC or E M from the truth 
does not amount to the Bothe pam of 
an inch. 
Queſt. Given: A certain hollow EM, 


and a certain wideneſs F K on the road. | 


- 


<o find A A B Wo e length of of the axle bed. 
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Rule. 


Find, as before, the length of bed 
Then 
ay, as the length of arm CE is to the 
given hollow E M. ſo is the height of 
the lower ſide bf the ſtraight axle from 


CD for an axle ſtraight below. 


the ground CL to a fourth number, 


N Which will be AC. Twice this, added 
to the ſtraight axle bed, will 12 the 
; | hollow axle bed: ee e 


Suppoſe 3 3 af Wir a PIR fe 


fix inches on the road are given for the 


- Bus 


, of 
x 2. ct W nn 


1 wjheels, which we have ſo often men- 


tioned, then 12: x © 24 13 A C. 


the Axle Bed. - 237 
Now, the double of this is ies inches, 
ind CD is three feet three inches, 
therefore A B is three feet fix inches, 
The reaſon of Fas. is evident from 
In the en g . the height 
of the under ſide of a ſtraight axle from 
the ground was always one of the num- 
bers to be worked with. In order to 
find this, eonſider figure 4. Thus it is 
plain that h is. equal toi a, which is half 
the breadth. af the face of the wheel, 
deducting half the width of the buſh at 
i, even with the face of the wheel. 
Meaſure L þ along the buſh. ik was 
found in the way formerly directed. 
Then we have ih: ik: hf: he, ts 
hei ght from the ground. 1 may here | 


PRIETTGY that he wi hardly ever differ 


Fs j of 


r es a 1 pr Arn Henne a ES; 
f e Nr Nee eee rage YO ney et 


© of an inch from h or i a, ſo that it is 


rey neceſſary to make a calculatio 
1 —1 conclude this part of the shed b 
obſerving, char if the taper of one axle 
be leſs than that of another, the axle 
whoſe taper is ſmalleſt will require to 


be farther bent down, in order to give 
the ſ⸗ ame pair of wheels the ſame gathe: 


below, or to put che wheels in the fame 
polition ;\ and the additional bend tha 
muff be given for this purpoſe is jul 
edu al to one half of the difference of the 


e + anc. mg „„ ite 
two tapers. ge EL I en i? 


Let the axle AB DC, (fig. 7.) be 
fraight below, and have two inches 0 
taper. Let LI be the centre line, and 
£ KI 4 horizontal Une. Let A P be the 
: "Tice of the wheel, and L Qa perpend. , 
ns ns cular 


* 
% 4 * 4 - 1 a 
"Eire $& 4% * 3 2 
4 1 e 1 A 3 75 7 * 


Of the Axle Bed. 235 
- cular from the centre of the outer buſh. 
It is plain that K L is equal to half. the 
taper, or difference between the width 
of the buſhes. It is alſo plain, that IL 
to LK as L Qto QP, which is half 
I the gather of that wheel. Again, let 
IE F H.G (fig. 8.) be another axle, 
kraiglt below, with only one inch of 


taper. MO will, in like manner, be 
half the taper, and half of KL. SR 
will therefore. be half of P. If; now, 

we make ST equal. to. PQ. we muſt 

bend the arm to the poſition H V with 

its lower ſide, ſo that G V may be equal 

to NO. 8 This will bring down the 
centre O as much further as it is already 
ao below the level MN, and then the po- 
al. fition of the face OT will be the ſame 
J wich that of che face L P. and, conſe- 


quently, g 


535 Of the Axle Bed. 
- quently, both wiel will have ne ſameſen b 


9 below. exp 
foul 

of t 

X. 07 the als 1 the ihe heel * 
Tel, 
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A found; by experience, thatY 8a 
wheels run better when they are ga- 
thered a little forward, or incline a little ur 
inward towards the foreſide of the axle. th 
The taper of the axle arm is the le 
cauſe of this: The wheel being preſſed || ir 
forward by the arm, it muſt be forced ir 
outward by the taper, unleſs it be ba- 


lanced by an inclination inward. The 


more, therefore, that the arm is taper- 
ed, and the leſs that the wheels are ga- 


8 ended below, the more gather for ward 


will be required. : About an inch and 


an 


Of the gathering of I} heels. 241 
nellen half of gather forward is found, by 


lesperience, to anſwer for wheels of 
four feet eight inches high, with buſhes 
N of two inches taper, 5 an axle ſtraight 
I pelow. 
The rule for brin ging wheels to their | 
ae gather is this: | 
a- The axle being made Qraight © on the 
le under ſide, a line muſt be drawn along 
e. | the middle of the under ſide. Then the 
ze length of the arm, and of the bed, be ; 
ding all marked out, ſet off Pr of an | 


inch, or. a little leſs, towards the fore 


take the points thus ſet off for the 


centres from Which the; out ends are 
Jede maus. 
But chat every perſon may be cen : 
as to the method of finding theſe diſtan- | 
„„ Hb +5, 0M - 


lide of the axle, at the out heads, and 


\ 
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ces, the following proportions will an 


ſwer to every caſe. e 

As the half height of the wheel is td 
the fourth part of the intended. gather N 
ſo make the length of the arm to > th 
diſtance ſought, b 

This proportion may k be thus demon L 
ſtrated from fig. 9. | [| 

Let abed repreſent the tides: ſide 
of an axle, ne fr a line drawn along 
| the middle of it, 1 © the diſtance ſet for- 
ward at one out head, and ro the dif- 
tance ſet forward at the other. Then, 
ſince che centre line of the axle muſt 


correſpond with the centre line of the 
buſhes, and the face of the wheel cuts | 
_ theſe lines at right angles, if the centres 
5 of the out heads were continued in the 
Aright line in n and r, che face of the 
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wheels would cut that line at nent 
angles, at the lines ht and mu. But 
when the centre of the out nba are 
placed in o and o, the faces of the 
wheels will cut che lines eo and fo at 
right an gles, and therefore the angle o 
£ n and hik are equal; fo alſo the 
angles Cit and ui v are equal, and ofr 
and lim are equal. Therefore, as 
ih, the half height of the wheel, is to 
hk, a fourth of the gather, (that is a 
fourth of the difference between hl and 
1 v) ſo is e n, the length of the arm, to 
n o, the diſtance ſought, and ſo of the 


other end, becauſe il; Im::fr:ro. 


N. 
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XI, Of rhe Manner of placing the Carriage an 


the M heels, 


Let ab c d (ig. 10. ) repreſent FS, 
body of a carriage, and ſuppoſe it pla- 
ced on a pair of wheels, which require 


no packin 8, the half height of the wheel 


being n p. Suppoſe it again placed on 


a pair of wheels, whoſe half height is 


OP, ſo as to require a packing to raiſe 


it to the ſame height with the other, 


The height of the packing will then be 


equal tono. In a level road this will 


make no difference of weight on the 


5 horſe's back, But if the carriage ſhould 


be going down a road, making an angle 


with the horizon of about 15 degrees, i it 


will make a conſiderable difference, as 


may 
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Nnay be ſeen by the ſigure. For ſup 


Joſe i k to repreſent ſuch a declining 


WJ:oad. Then, if a perpendicular to the 


Horizon is raiſed -to the centre of tlie 


Y iigh wheel, it will cut the carriage at 


e g. whereas a perpendicular paſſing 


WJ through the centre of the low wheels 
will cut it at f h. From this it is evi- 


dent, that the higher that any carriage 


is raiſed above the centre of the wheels, 


me greater wei ght will, in ſach a caſe, 
be:thrown on the back of the horſe. 
And, in going down, the horſe will have 


too much weight, and, in going up, tao 


little. 


The higher any carriage is thus raiſed, 


and the more any road declines, the 


greater will be the inconveniency, ari- 


* 


is 


ſing from a additional weight which 
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1 thrown upon the horſe? s back, when | | 
going down hill, and his having too 
little weight on his back, when going 
up hill. It will be ſome remedy if the 
ſhafts or limbers of the cart be raiſed 
in going down hill, and lowered in go- Þ 
ing up hill, which may be done by al- 
tering ſome links of the back band, 
of fixing the Ale on the Carriage, 
After an axle has been properly fitted 
into the wheels, ſpecial care muſt be ta- 
| ken, that it be not turned out of its | j 
right poſition by the manner in which YN 


it is fixed to the carriage. Axles. are YF 


ſometimes fixed to the body of the car- g 


riage, and ſometimes to the ſhafts or | 
limbers, the body lying looſe above | 
them. In whatever manner the axle is 
W ; fixed, 


— — — ons 


Of placing the Carriage. 247 
d, it muſt be kept, while working, 
| he poſition for which it was drawn. 
| Frefore when the axle is fixed to the 
1 ly of the carriage, and that body is 
| | ſpaced as to be level when going up- 
| level ground, the axle muſt be fixed 
. the plane of its upper ſide parallel 
0 the e of the carriage. 
hen x the axle is fitted to the ſhafts, 
! nuſt be conſidered how much higher 
W thafts will be at the back band than 
he axle, when the carriage is going 
Wn level ground. This may be known | 
4 m the hei ght of the wheels, and the 
A ght of the horſe, (ſee fig. 10.) Let 
e repreſent one of the ſhafts, a f 
f height at the back band, and bed 
0 rel line paſting through the upper 
N. F- of the axle. It is Plain, that to 


$1.7 


keep 
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keep the axle in the right poſition, its 
upper face muſt be kept ini the line 
bed. If it be merely applied to the 
outer {ide of the ſhaft a ce, tlie wheels 
will be ew: to have too much gather 
forward. 

The . ſlope ts be given to the 
axle or ſhaft, where they are fitted 
together, may be found by the follow- 
ing proportion. As the length of the 
ſhaft from the fore ſide of the axle to 
the back band, is to the difference be: 
tween the height at the axle, and a 
the back band, ſo is the breadth of th 
axle on its upper ſide, to the depth i 
-which it muſt be let into the chat, a 
the hind ſide more than at the fore fide | 


For a e is to a b, as c d is to de. 
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From this it is alſo plain, that t 


y be either in- 


the manner 


gather forward ma 


* 


4 


: 


ſame time be made on the gather 


* * 


or wideneſs on the road. 


Naſterde 


height, by the manner-of yoki 
| becauſe ſome 2 alteration U 
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250 of placing the Carriage. 
moſt ſuitable to his horſes. Any altera- 
tion occaſioned by the change of horſes, 
muſt be corrected by alterin g the len gth 
of the back band, ſo as to bring the 
ſhafts to that height to which they were 
_ adjuſted by the maker. 


/ * Some Remarks. on the Obſervations 


made by Mr Facob on the: bending FA the 
© Axle-arms downward.” 1% xd: 


He ; 8 that the - unfrcrſalty of 
this practice would make one apt to ſuſ⸗ 
pe; that there muſt have been ſome 
better reaſon for i it than ſeems at preſent 
readily to be given by artifieers. 5 
It muſt be allowed, that experience 
and facts are always wperiot to theore- 
tical r e and that every weg 
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. Remarks o Mr Jacob's Obſervations. 25 
contradicted by theſe is to be rejected. 
however plauſible 1 it may appears But, 


in this caſe, theory and experience per- 
fectly agree, as will Appear by conſider- 
Ing a little: che neceſſary conſequences 
af the conical form ef the axle arms. 
Let a b c, (fig. 11.) repreſent any 
heavy body. preſſig upon def, df 
being parallel to che horizon. Then it is 
Plain, that dee f will bei preſſed from 
d ta f. Therefore an axle, tapered off 
on che under ſide, preſſes the buſh; in 
this manner, and * dauſe the Wheel 
to: fly out- 25411 daetad eenliec 
:>Smppoſe' again 4 A bates as A B 
; (fig. 12.) preſſing on another D. and 
that che ſurface, by which they 3 Join, is 
horizontal, it 15; plain, that C D. will be 8 
preſſod firaight! domnynarda, without 5 
2 * . any 


252 Remarks on Mr Jacob's Obſervations. 

any tendency towards Cor D. There- 
bore an axle which is ſtraight below will 
not; preſs the wheel either outward or 


inward, in ſo far as it is acted on by no 
other cauſe than the downwiard preſſure. 
9 gain, ſuppoſe a b (ig. 13.) to be 
an axle arm bending downwards, and 
cd to be the part of the huſh. ori which 
it preſſes. It is plain, 1 that e wheels 
will be preſſed inwards. by.chis form of 
the nn er er 4 3 b 
I muſt now obſerve, that the axle 
arm exerts another preſſure upon the 
buſhes, beſides that which is directly 
downwards. For, by the draught of 

the horſes, it t muſt alſo preſs upon the 

| fore part of the buſh. This forward 
| prefſure i is but very ſmall in compari- 

fon with the downward preſſure, when 

W „„ the 


4A. * 


increaſe this preſſure upon the fore fide 8 
: of the buſh... From this it is evident, 85 
that when an axle is ſtraight below. | 
5 the taper of the arms on the fore ſide 


Rains: on Mr Facdb's obe vations. 25 3 


dhe carriage is going upon perfectly e 
ven road, being no more chan hat! „ 

ſufficient for overcoming the friction 
of the wheels; But eyery obſtacle. over 
| which the wheels are to be driven, 


) EEE $ 


will cauſe the wheels to preſs out warde, 


3 unleſs this preſſure is balanced by ſame 
other This may be done, either by 
beading the axle downwards, which 

= will preduce a preſſure inwards; ſuffici- : 

ent to. balance this preſſure outwards, 


of which, we have now been ſpeaking. 
Or, it may be more perfectly done, | 


| by keeping the axle ſtraight below, and 
bending it a little forwards, in the mans 
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254 Remarks on Mr Jacob 'r Obſervations; 
ner directed in ſects X. It is this cir- 
cumſtance which gives occaſion to the 
gather of the wheels forward; and Mr 
Jacob is miſtaken; when he makes the 
bend of the arms, or gather of che 
wheels, to depend wholly: upon. or be 
regulated by. the diſh or cavity of the 
wheels ; and when he alledges that the 
dish of a wheel neceſſarily requires a 
bend in che axle arm, to give it a mo- 
tion ſtraight: forward. Whatever the 
diſh of a wheel is, the face of it will al» 
ways be perpendicularly cut by the 
centre line of the buſhes, if the heel 

vs truly made, and truly buſſied. It is 

therefore the taper of the arm, and not 

the cavity of the wheels, [which is the 


* which makes it — to — I 


immediate cauſe of chat out ward preſs 


Remarks on Mr Jacob's Obſervations, 255 
che arms either downward or forward. 
Mr Jacob is indeed ſo far in the right 
in his aſſertion, as a difh of the wheel 


requires a taper of the arm, in order to 


gain thoſe Wg which are propo- 
fed by the ſh. 


But diſhed bel may be uſed with 


eylindricat arms, and in this caſe the 
arms muſt neither be bent. downwards 


nor forwards; for, if they were, the 


wheels would preſs violently inwards. 
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